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Ever since Hippocrates expressed the opinion that epilepsy is a 
familial disease the inheritance of epilepsy has been a subject for debate. 
The principal evidence has been gathered from the family histories of 
persons subject to seizures. The most comprehensive data from extra- 
mural patients have been furnished by members of the Association for 
Research in Nervous and Mental Diseases and the American Neuro- 
logical Association. The family histories of 2,130 patients have been 
tabulated by one of us (W.G.L.) and will be presented in detail later. 
The incidence of seizures among the 13,262 near relatives (parents, 
siblings and children) of patients in this group is 2.4 per cent. This is 
approximately five times the incidence of seizures in the general popula- 
tion. However, only 1 in 5 of these patients gives a history of any blood 
relative affected with seizures. The combined data of Rosanoff, Handy 
and Rosanoff + and of Conrad? indicate that if epilepsy is present in 
one identical twin, it is present in the other in 70 per cent of the cases. 
On the basis of family histories, some students of the subject assert that 
epilepsy is a recessive mendelian trait. However, in spite of this statis- 
tical evidence, many authorities insist that seizures are wholly and only 
a symptom of some injury which has been imposed on the central ner- 
vous system of a person after his conception. Marchand,° in his recent 
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monograph, stated clearly that if intrauterine injuries, injuries occurring 
at birth, syphilis and such conditions could be done away with epilepsy 
would be eliminated. 

Statistical data of the type mentioned are open to errors due to 
ignorance or to the withholding of evidence by the informant. There 
is also disagreement as to whether a history of isolated convulsions in 
childhood or of fainting should be counted as evidence of epilepsy. For 
these reasons, a diagnosis of epilepsy based on objective laboratory evi- 
dence would be of the greatest help. Even more important (but seem- 
ingly visionary) would be the ability to demonstrate a “predisposition” 
to epilepsy, that quality which has been discussed by writers of all ages 
but the presence of which, like an unseen planet, could be predicated 
but not demonstrated. Settlement of the long controversy over the rela- 
tive influence of heredity and injury of the brain—the significance of 


“essential” and “symptomatic” epilepsy—has not been possible because 
the “predisposition” remained hidden in genes and brain tissues. We 
believe that this mysterious predisposition can now be demonstrated. 
Our experience with electroencephalography during the past five 
years has convinced us that the electrical activity of the cortex represents 
a constitutional characteristic of the organism and that the electro- 
encephalogram offers a means of studying the hereditary factors of 
epilepsy. Two opposite characteristics of the electroencephalogram, its 
variability and its constancy, need to be kept in mind. Unlike some of 
the genetic traits which have been the object of study in plants and 
animals, the electrical activity of the brain is fluid and subject to con- 
stant change. Besides changing with age, the normal rhythm varies 
with the activity of the brain, with sleep and attention or with the pul- 
monary ventilation. On the other hand, the electroencephalogram of a 
person taken under standard conditions exhibits a certain constancy from 
day to day and a certain broad individuality. For example, a person 
with a record characterized by low voltage or by a fast or slow rate 
tends to have the same type of record when examined repeatedly. The 
pattern of the normal record is not peculiar to any one person and may 
be indistinguishable from the record of many other persons. Abnormal 
records are more bizarre, and when compared with the alternate wave 
and spike formation of high voltage noted in patients with petit mal, a 
certain patient’s record may be easily distinguished from that of other 
patients. A collection of 20 such tracings appeared in one of our 
earlier papers.* On the other hand, the constant feature of the record 
of a patient with various types of seizures may be the inconstancy in 
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the rate or voltage of the waves. In considering the genetic significance 
of cortical potentials, one should compare them not with finger prints 
or the color of the eyes but with the facial features. A family resem- 
blance may often be made out; uniovular twins have similar features, 
though on minute inspection they are never identical. On the other 
hand, a person may have a “double” who is unrelated. Facial features 
are subject to both permanent and temporary changes. Voluntary 
distortions of expression might even be compared to the deceptive 
artefacts of the electroencephalographic record. 

The most conclusive evidence in support of the hypothesis that the 
electroencephalogram is of genetic value is found in the records of 
similar twins. Davis and Davis® secured tracings from 9 pairs of 
normal identical twins, and we have records of 7 pairs who had some 
physical or neurologic abnormality. Six pairs in our series also had 
cortical dysrhythmia. In each of these 16 pairs of similar twins the 
two members had similar tracings, whether the tracings were normal 
or abnormal. In 2 pairs differences in the neurologic and electroen- 
cephalographic records of the twins existed, owing to an acquired 
cerebral lesion in one twin, but a similarity in the basic cortical rhythms 
was still present. The evidence in the 3 families of twins in which 
epilepsy was present will be discussed later. 

The familial resemblances of normal electroencephalographic records, 
which Davis and Davis ® affirmed and Gottlober ® denied, is difficult to 
evaluate because of the mixed heritage and the lack of variety in normal 
tracings. If the electrical rhythm of the cortex is indeed a constitutional 
characteristic of a person, then abnormal rhythms which are constitu- 
tional or hereditary in origin should antedate the onset of seizures and 
be detectable in the records of a large proportion of persons closely 
related to the patient. We began three years ago to make electroen- 
cephalographic records of the relatives of epileptic patients and of a 
control group. A preliminary report was given at the meeting of the 
American Psychiatric Association in June 1938,7 and a more complete 
one on 138 relatives before the American Neurological Society in June 
1939.8 
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METHOD 


Recordings—The technic of recording is important if the results of various 
workers are to be compared. Our patients were seated with eyes closed, in an 
easy chair in a darkened, shielded room, and six electrodes were attached to the 
scalp, over the two frontal, the two motor and the two occipital areas. These were 
connected with the grids of six Grass amplifiers, which recorded on six Grass ink 
writers. Ground electrodes were attached to the lobes of the two ears. Six 
simultaneous recordings make the detection of transient abnormalities more certain. 
More important for the purposes of this study, the method permits comparison of 
the patterns of waves from various cortical areas. Records were taken for at least 
twenty minutes. Such prolonged observation is important because some patients 
and some apparently normal subjects have abnormalities which appear only at 
intervals of many minutes. Account must be taken of the fact that with our methods 
of making and interpreting records about 3 per cent of patients who are subject to 
overt seizures have a normal electroencephalographic record. Toward the end of 
the observation period the subject was asked voluntarily to overventilate his lungs 
until slow waves of high voltage appeared on the record or until he experienced 
symptoms which prevented his continuing. 

If cortical dysrhythmias are to be found in the symptomless relatives of 
epileptic patients, persons who are classed as normal might be expected to show 
similar abnormalities, though not so frequently. The composition of the control 
group is obviously of great importance. The records of the relatives of epileptic 
patients should be contrasted with records of the parents, siblings and children of 
patients who do not have a personal or family history of organic neuropsychiatric 
diseases. An approximation to such a group was obtained by selecting 76 
physicians, technicians and medical students and 24 students from a private boys’ 
school. The immediate family histories of all these were free of epilepsy. 

In order to equalize the two groups, the control group should have had more 
persons above the age of 40 and more married couples. The possible importance 
of these factors will be discussed later. 

Interpretation of Records——Perhaps the most important point in technic is the 
interpretation of records. An exact graphic method of reading and comparing 
records is now available in the frequency analyzer developed by Grass and Gibbs.® 
Data based on this method of examining the records of relatives will be presented 
later. There is no rule of thumb criterion for judging whether a given electro- 
encephalogram is normal. Interpretation, as in roentgenographic work, requires 
considerable experience in viewing records of both normal and abnormal persons. 
As in recognizing a person by his features, inspection of the whole record may be 
more important than meticulous measurement of a single portion. The whole 
record must be viewed, the many features of it evaluated and the whole 
weighed. The person (E. L. G.) who classified these records has had five years 
of experience, during which tracings of more than 2,000 persons with or without 
neuropsychiatric symptoms have been studied. 

In judging the normality or abnormality of a record, at least three factors are 
taken into account: (1) the dominant frequency, (2) the constancy of the record 
and (3) the voltage. By dominant frequency is meant that frequency which 
appears from inspection of the record to be most continuously present. Some- 
times, of course, it is impossible to see a dominant frequency; the record looks 
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like a confused mixture of many frequencies. If there is a dominant frequency 
and this frequency is slower than 8 per second, the record is considered abnormal, 
provided the subject is more than 12 years of age. If the dominant frequency is 
above 25 per second, the record is considered abnormal (no such record occurred 
in the present series). A dominant frequency below 6 per second is considered 
abnormal for children between 11 and 15 years of age. Dominant frequencies are 
not considered abnormal for persons below 5 years of age unless they are of high 
voltage and from 2 to 3 per second or are faster than 13 per second. At times, 
in a record which has a normal dominant frequency there may be bursts of two 
or more abnormal waves, with a frequency of less than 8 or more than 25 per 
second and a higher voltage than the rest of the record. The larger the number 
of these abnormal waves during the period of observation, the more sudden the shift 
from a normal to an abnormal frequency; and the higher the voltage of these 
abnormal waves, the greater the degree of abnormality of the record. A burst of 
waves faster than 13 per second which increases from low to high voltage (over 
50 microvolts) in several seconds, or a run of square-topped, 4 per second and 
high voltage, 6 per second waves not accompanied by symptoms is considered 
evidence of subclinical grand mal or psychomotor seizures. The finding of any of 
these formations makes the record abnormal. Runs of 3 per second, alternate wave 
and spike formations are considered diagnostic of petit mal. Changes in rhythm 
which appear after overventilation are not counted as abnormal unless they form 
the typical petit mal pattern. Attacks of petit mal lasting less than three seconds 
are usually subclinical, i. e., are not accompanied by symptoms. The finding of 
one clearly defined approximately 3 per second, alternate wave and spike formation 
makes the record abnormal. Elements which weigh in favor of a normal record 
are the presence of a regular 9 or 10 per second rhythm in the occipital or other 
leads and the absence of sudden shifts in frequency. 

The degree of abnormality was indicated roughly by grading from 1 to 4. For 
the purposes of this paper, however, records were classified simply as normal, 
questionable and abnormal. They were read individually during the course of the 
study and again when the series was completed. The final reading resulted in 
changing the classification in 10 per cent of the cases. 

In addition to inherent abnormalities, the persons who take and who read the 
record need to keep constantly on the alert for artefacts—“noise” in an amplifier, 
poor contact of an electrode, sweating or muscular movements of the patient, 
movement of others in the room, friction of the rubber cushion or tubing and 
interference from electrical apparatus in the vicinity. 

Subjects—The patients were mostly private patients coming to us or to our 
colleagues at the Boston City Hospital. A few were charity patients of the hos- 
pital. Only 10 patients showed obvious mental deterioration. This point needs 
emphasis, because the deteriorated institutional patients whose records were 
examined by Stein1° had a history of epilepsy in 3.7 per cent of the near relatives. 
This is 54 per cent greater than the incidence among relatives of the extramural 
group tabulated by us. Moreover, in our extramural group the incidence of 
epilepsy among relatives was higher if the patient was mentally deteriorated than 
if he was mentally normal. Electrical observations were confined to the near 
relatives (the parents, siblings or children) of patients in order to avoid the 
uncertainties of mixed heredity which would result if more distant relatives were 
included. 
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Of the 94 patients whose relatives were examined, the electrical records of 4 
were not secured and the records of 2 (2.2 per cent) were normal. One of these 
patients with normal records had had only a few convulsions, and the other 
had been free of symptoms for seventeen years. The number of relatives tested 
was 183, of whom 143 were parents, 36 were siblings and 4 were children. Seventy- 
eight per cent of the subjects were parents, since parents were more likely than 
siblings to accompany patients coming from a distance and it was easier to get 
records of both parents of a patient than of all of his siblings. Except for the 
elimination of identical twins when both had seizures, there was no selection of 
cases on our part. There was some selection on the part of the relatives, for not 
all of the parents approached were willing to undergo the test. There is evidence, 
mentioned later, that the relatives whose records could not be obtained would have 


Proportion of Near Relatives of Epileptic Patients and of Normal Persons 


Classification of Electroencephalographie Records 


Number Percentage 
A 


Total Normal Doubtful Abnormal Normal Doubtful Abnormal 


One parent 


3 0 3 50 0 50 

Female..... 27 11 3 13 41 11 48 

ae 14 3 16 42 10 48 
Both parents 

eee 55 20 5 30 36 9 ) 

Female..... 5 15 2 8 27 4 69 

‘i: | ee 110 35 7 68 2 6 62 
All parents 

MaM....6%: 61 23 5 33 8 8 54 

Female 82 2 5 51 32 6 62 

143 49 10 MM 34 7 59 
Siblings and children 

rer ers 19 6 3 10 31 16 53 

Female 21 } ] 16 19 5 76 

Total. 40 10 4 6 25 10 65 
All relatives 

ae 80 29 8 43 36 10 54 

Female........ 103 30 6 67 29 6 65 
Grand total............ 1% 59 14 110 32 8 60 
Normalcontrolsubjects 100 84 6 10 84 6 10 


shown a higher incidence of abnormality. It is important to know whether the 
heredity in the families selected was unduly great as judged by the usual standards. 
Of the 183 relatives, 2 had had a single convulsion in childhood and 4 others could 
be called epileptic, although 3 of these had not experienced seizures for twelve 
years or more. The occurrence of epilepsy in 4 of the 183 relatives examined is 
an incidence of 2.2 per cent, which is approximately the same as the incidence (2.4 
per cent) among the relatives of the 2,130 patients whose records we have 
tabulated. In addition, we ascertained that 9.3 per cent of the patients had some 
near relative and 24 per cent a near or distant relative with a history of seizures. 
These percentages may be compared with the corresponding values of 12 and 20 
per cent, respectively, for the large group. 


RESULTS 


Of the 183 relatives examined, 60 per cent had definite dysrhythmia 
and 8 per cent had records which were classed as questionable. There- 
fore only 32 per cent of these near relatives had electroencephalographic 


Who Showed Cerebral Dysrhythmia 
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records which were unmistakably normal. These findings should be 
compared with the results of examination of the group of 100 normal 
persons, none of whose near relatives had a history of seizures. In this 
normal group, 10 (10 per cent) had definitely abnormal records, 6 (6 
per cent) questionably abnormal records and 84 per cent unquestionably 
normal records. On comparing the abnormal records for persons with 
and for persons without an epileptic subject in the family, we observed 
that definite abnormalities of cortical rhythm were six times as frequent 
in the group of relatives of patients as in the control group. 


Influence of Age——The distribution of the ages of patients when 
seizures began was as follows: under 5 years, 23 per cent; from 5 to 
9 years, 31 per cent; from 10 to 19 years, 40 per cent, and 20 years 
and over, 6 per cent. The ages at onset and the present ages of the 
group are relatively low because parents do not ordinarily accompany 
adult patients to the hospital. The incidence of abnormal tracings 
among the relatives of patients in this small group was not affected by 
the age at which the patient’s seizures began. The ages of the rela- 
tives ranged from 3 to 78. 

Clinical experience with extramural patients has shown that puberty 
is a dangerous and old age a relatively safe period as regards the onset 
of seizures. If dysrhythmia is a constitutional defect, it should be 
present in all periods of life, unless altered by some environmental cir- 
cumstance. Unfortunately, our group of relatives contained few below 
the age of 20 or above the age of 60. The distribution of ages of rela- 
tives and the percentage of definitely abnormal tracings in each age group 
are shown in the accompanying tabulation. 


Relatives with Abnormal Tracings 


Number of 

Age, Years Relatives Number Per Cent 

13-16 .. 8 8 100 

17-29 22 11 50 

30-39 37 21 57 

40-49 54 32 59 

50 and over. ; 49 25 51 


This tabulation indicates that dysrhythmia in adults does not seem 
to be affected by the person’s age. The fact that all relatives aged from 
13 to 16, inclusive, had dysrhythmia suggests that any tendency toward 
cortical electrical instability is increased during adolescence. The rela- 
tively good showing of children under 13 years may perhaps be due 
to the fact that standards of normal for that age group are not yet 
crystallized. 

Influence of Sex—That sex is influential in the inheritance of 
epilepsy has not been generally recognized. The proportion of male 
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and female patients in any large group of patients may depend on 
extraneous conditions. Males constituted 48 per cent of Gowers’ series 
of 3,000 patients ** and 57 per cent of our series of 2,130 patients. Of 
the 94 patients in this series, 54 per cent were male and 46 per cent 
female. It is pertinent to inquire about the influence of sex on the occur- 
rence of dysrhythmia. Of the 183 relatives examined, 80 (43 per cent) 
were male and 103 (57 per cent) female, a reflection of the custom 
that the mother accompanies the child to the hospital. Abnormal tracings 
occurred in 54 per cent of the male relatives and in 65 per cent of the 
female relatives ; of the 55 pairs of parents the corresponding percentages 
were 55 and 69. With the relatives grouped with respect to the sex of 
the patient, 56 per cent of the relatives of male patients had dysrhythmia, 
against 64 per cent of the relatives of female patients. Only 50 per cent 
of the male relatives of male patients had dysrhythmia, against 66 per 
cent of the female relatives of female patients. The larger propor- 
tion of abnormal records for female relatives was expected because 
in the group of 2,130 patients female patients had 35 per cent more 
relatives with seizures than male patients had. Although the inci- 
dence of epilepsy among fathers and that among mothers were the same, 
epileptic daughters had 36 per cent more parents with epilepsy than 
epileptic sons had. Furthermore, a greater inheritance factor in females 
would explain the earlier onset of seizures in this sex. These are points 
which Gowers stressed forty years ago. Altogether the data suggest the 
possibility that females carry a greater inheritance factor as expressed 
by dysrhythmia and by family history than that carried by males. How- 
ever, males suffer more injuries to the brain than females and, therefore, 
have as much or more clinical epilepsy. In other words, females have 


‘ 


more “essential” and males more “symptomatic” epilepsy. 

The electroencephalographic data do not suggest any sex linkage in 
dysrhythmia. When relatives were of the same sex as the patient, 58 
per cent had dysrhythmia; when of the opposite sex, the percentage 
was 62. 

Influence of Family History —No patient gave a history of epilepsy 
in a grandparent, but 12 patients had an aunt, an uncle or a first cousin 
with a history of seizures. Such a history is only presumptive evidence 
that the related parent was the carrier of the abnormal gene. In 8 
instances tracings were made of the parent who had a family history of 
epilepsy, and in all but 1 case dysrhythmia was present. 

A history of syncope either in the patient or in a relative is usually 
disregarded, but a so-called fainting attack in reality might be a mild 
seizure, or a precursor of seizures. In the larger group of 2,130 
patients, fainting among relatives of patients was encountered much 
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more frequently than in the control group. In the present series, 14 of 
the 143 parents examined had a history of fainting (5 fathers and 9 
mothers). Of these, the electroencephalograms of 4 fathers and of 8 
mothers were definitely abnormal; that is, 86 per cent of parents who 
had fainted had abnormal records, as contrasted with 60 per cent of all 
the parents. This small piece of evidence suggests, therefore, that a 
history of fainting should be viewed with suspicion. 

Migraine has a statistical relation to epilepsy.’ A history of migraine 
was present in 14 of the 143 parents (10 per cent), twice the incidence 
in a large control group; 13 were mothers and 1 was a father. Of 
these 14 parents 7 (50 per cent) had definitely abnormal records. This 
percentage is no greater than that of abnormality encountered in the 
parents without a history of migraine. 

Psychic disturbances have been shown to be more frequent among 
the relatives of epileptic persons than in the general population. In 
this series there were only 2 parents who had a psychotic sibling. Both 
these parents had an abnormal electrical record. 

Results in Parents——There is an interesting contrast in the results 
when only one or when both parents were tested. When both parents 
were tested (110 parents of 55 patients), 62 per cent had definitely 
abnormal records. When only one parent was tested (33 parents of as 
many patients), only 48 per cent had abnormal tracings. This differ- 
ence is hard to explain, except on the supposition that the more normal 
of the two parents brought the child to the physician and consented to 
be tested. Death or disappearance of a parent, or his disinclination to 
come to the hospital or to have electrical records made, may in some 
cases have been associated with abnormality of the electroencephalogram. 

In 55 instances a record was obtained of both parents of the patient. 
Obviously, this information is of especial value in judging the frequency 
of heredity of dysrhythmia. The proportion showing various combina- 
tions of tracings is shown in the accompanying tabulation. 


Normality of Tracing Number Per Cent 
One parent abnormal, one doubtful................. a 9 
One parent abnormal, one normal.................. 25 46 
One parent doubtful, one normal................... a 5 


The surprising feature in this tabulation is the fact that definitely 
normal records for both parents were obtained in only 3 (5.4 per cent) 
of the families. In 2 of these 3 families the patient had jacksonian 
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seizures, associated in 1 case with tumor of the brain and in the other 
with whooping cough. One or more parents had definite cortical 
dysrhythmia in 90 per cent of the cases. Other points will be discussed 
later. 

Demonstration of Tracings.—Examples of the electroencephalograms 
obtained in the families tested follow. 


Figure 1 shows samples of both abnormal and normal tracings obtained from 
members of the control group. The upper four records are abnormal. The first 
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Fig. 1—Examples of electroencephalographic tracings from members of the 
control group. The upper four tracings are samples of records considered definitely 
abnormal, and the lower four are samples of records considered normal. The 
column of figures at the extreme left gives the maximum voltage of the waves, 
expressed in millivolts. It will be noted that normal persons had a maximum 
voltage as high as 60 and as low as 15 millivolts in their dominant rhythm. 
The second column represents the dominant frequency of the waves, the two 
abnormal frequencies being, respectively, 6 and 7 per second, and the four normal 
ones from 9.5 to 11.5 per second. The letters at the left of each tracing are 
abbreviations for the region of the scalp to which the “active” electrode was applied, 
such as left motor (L. M.) and left occipital (L. O.). In all cases a ground lead 
was connected with both ears. At the right of each tracing is the signal made by 
20 millivolts. The length of record corresponding to one second is shown in the 
lower right corner. The symbols are applicable also to subsequent figures. 


LM 
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two have no dominant frequency, fast waves alternating with slow. In the second 
record, fast waves of low voltage are superimposed on slow ones of high voltage 
(this subject had fainted twice at the sight of blood). The record of the third 
subject is abnormally slow, 6 per second, and occasional fast spikes are interspersed. 
Waves of the fourth tracing are uniform in voltage but are abnormally slow— 
7 per second. The voltage in this tracing is no greater than in the first of the 
normal tracings. The four normal tracings show voltages which vary between 
15 and 60 millivolts. However, they are all normal in rate, between 9.5 and 11.5 
per second. 

The tracings in figure 2 were chosen to illustrate the types of abnormal waves 
encountered in “normal” parents. The presence of fast, spiky waves alternating 
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Fig. 2.—Tracings illustrating dysrhythmias encountered in 6 normal parents of 
patients with epilepsy. Each of the six tracings is a small section from one of the 
leads of a parent who showed dysrhythmia. The abnormalities are of various 
types: first, the predominantly slow rhythm, as in the fourth tracing; second, 
sudden changes from fast to slow activity, as in the second, and third, a combi- 
nation of fast and slow waves, as in the first. Other combinations of abnormalities 
will be observed in subsequent figures. 


with abnormally slow waves is especially prominent in the first and second tracings. 
The remaining four tracings all display waves which are abnormally slow and of 
increased voltage. 

Records made for both parents show various combinations of results. One 
parent may have pronounced dysrhythmia, while the spouse may have a normal 
rhythm or varying degrees of abnormality. Figure 3 shows the tracings of 3 pairs 
of parents. In each instance the record of one parent is normal and that of the 
spouse is definitely abnormal. 

Because the 3 a second alternate wave and spike formation is diagnostic of 
petit mal, its appearance awakens peculiar interest. Figure 4 represents a family 
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L.M. ABNORMAL ( FATHER 
L.O. NORMAL ( MOTHER ) 


L.M. ABNORMAL (FATHER ) 20.y 
L.M. NORMAL ( MOTHER) +1 20uv 


L.M. ABNORMAL ( MOTHER ) 51 Duy 

LL.M. NORMAL FATHER) 20 uy 

| SEC 


Fig. 3—Tracings from 3 pairs of parents, with dysrhythmia present in only 
one of the parents. In each pair the upper tracing is definitely abnormal and the 
lower normal. The voltages are not directly comparable. Reference to the cali- 
bration of voltage at the right shows that the waves of the abnormal parent would 
have been much higher if the amplification had been the same for both parents. 


MOTHER 


PATIENT +120 my 
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Fig. 4.—Tracings from 3 members of one family. In the lower tracing, that of 
the patient, the spike and three waves near the left end indicate a subclinical 
seizure, and a series of alternate 3 a second waves and spikes at the right marks 
the beginning of a clinical attack of petit mal. The second tracing, that of the 
mother, shows moderate abnormalities in slowness of waves. The upper tracing, 
that of the father, taken after overventilation, shows the characteristic alternate 
wave and spike formation of petit mal. Except for the patient, none of the family 
had a history of any neuropsychiatric disorder. All 3 members of the family were 
exceptionally intelligent and apparently well balanced. 
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in which a patient had clinical and a parent subclinical petit mal. The patient, whose 
record is on the lower line, had a history of frequent attacks of petit mal and 
occasional attacks of grand mal. At the left of his tracing is a record of sub- 
clinical petit mal, consisting only of a spike and three waves, and at the right the 
beginning of a record of clinically recognizable petit mal. The mother’s record 
was classed as questionable, having occasional slow waves. The father’s record 
showed, during overventilation, the typical 3 a second wave and spike formation 
of petit mal, which persisted for two seconds. Neither the mother nor the father, 
an intelligent man filling an important administrative position, gave any personal 
or family history of seizures, migraine or mental disorder. 

Particularly valuable are records of a whole family group. Figure 5 comprises 
tracings from the 6 members of one family. The patient came to the hospital 
because of two convulsions which she had experienced in recent months. Her 
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Fig. 5.—Tracings from a family of 6, 2 of whom had a history of seizures. 
The third tracing is that of the patient, Mary, who had had two convulsions. The 
mother had had probable seizures in childhood, and the 2 younger sisters of the 
patients had a history of syncope. All the records are abnormal, particularly that 
of the father, whose personal and family histories were not significant. 


record, line 3, shows preponderance of abnormally large, slow waves. The mother 
gave a history of fainting frequently during the period of adolescence. Close ques- 
tioning disclosed that these were probably mild psychomotor attacks. Her record 
also showed many large, slow waves. The father had no significant personal or 
family history, but his record was fully as abnormal as the mother’s. There were 
3 children, all of whose histories were normal, except that the 2 adolescent sisters 
of the patient had experienced several fainting attacks, which on questioning seemed 
to be purely syncopal. The records of all 3 sisters were abnormally slow. 
Another family of 6, all intelligent and well educated, presented an enlightening 
constellation of facts (fig. 6). The family histories of the husband and wife were 
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devoid of seizures. The husband (who was not a blood relative of the patient and 
was, of course, not counted among the relatives) had had a few typical attacks 
of ophthalmic migraine. His electrical record was abnormal. The patient, now 
aged 54, had toxemia of pregnancy and thrombosis of the vessels of the legs, 
lungs and eye during her first pregnancy, at the age of 28. Between the ages of 
35 and 45 she experienced “waves of dizziness,” which her physician called petit 
mal. In an effort to relieve this condition artificial menopause was brought about, 
but the attacks changed to grand mal. For the past nine years these have come 
every three to five weeks, are nocturnal and are usually preceded by one or more 
short psychic seizures in which the patient puckers her mouth and says “yes, yes.” 
Attacks are followed by several days of elevated temperature. The use of dilantin 
sodium controlled the convulsions, but at intervals of about a month she has several 
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Fig. 6.—Tracings from a family of 6, 1 of whom, the wife, had had seizures, 
with a history suggesting symptomatic onset. The husband had had attacks of 
migraine. None of the children had significant histories, but all had abnormal 
records, particularly the third. The upper of the two tracings for this child was 
taken during a normal period; the lower, which shows the typical 3 a second 
wave and spike formation of petit mal, occurred after overventilation. On a sub- 
sequent occasion asymptomatic petit mal occurred spontaneously. 


days during which she feels dazed and has an elevated temperature. Her electro- 
encephalographic record was abnormal and of the psychomotor type, with, how- 
ever, an occasional alternate wave and spike pattern suggestive of petit mal. The 
oldest child, aged 26, had had a recent injury of the head, with a short period of 
unconsciousness. The youngest child, aged 14, had been something of a “problem 
child.” The electrical records of all 4 children were definitely abnormal. The 
tracing for the youngest child had an occasional isolated wave and spike formation 
from over the frontal region. The third child had definite electrical signs of petit 
mal (without clinical symptoms) on two occasions. 
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Similar Twins.—In the study of inheritance twins have a peculiar 
value. We have spoken of the electrical evidence from twins who are 
normal or have various neurologic conditions. We shall now record 
briefly the observations on similar twins, one or both of whom had 
seizures or were the relatives of an epileptic person. There were 5 pairs 
of these twins. Two were not included in this series of 94 cases. 


In the first pair of twins, one had poorly described periods of unconsciousness, 
presumed to be of epileptic origin. Later hysterical paralysis developed. Both his 
and his brother’s electrical records were found to be normal. The question arises 
whether the original diagnosis of epilepsy was correct in this case. In the second 
pair, each twin had epileptic seizures. 

In 1 of the 3 other families, neither twin had seizures, and in each of the 
remaining 2 families only one twin had seizures. The tracings of the first of 
these 3 families appear in figure 7. The record of the mother was normal. The 
father and 10 year old, healthy similar twin sisters had abnormally slow square- 
topped waves, most prominent in the motor leads. The patient, a boy of 14, had 
a 3a second, wave and spike record of petit mal. The only suggestive fact in the 
personal or family history is that an aunt of the father was in a hospital for 
mental disease. 

In each of the other 2 families only one twin had epilepsy, the result appar- 
ently of intrauterine or birth injury, but in both families the “normal” twin had 
dysrhythmia. One of these cases is a perfect one for demonstrating the factor 
of inheritance in so-called symptomatic epilepsy (fig. 8). The patient was the 
second born of similar twins. Both births were apparently normal. The patient, 
however, presented palsy of the right side a few days after birth, which cleared 
up after a few months. Convulsions began on the right side and have come in 
series at intervals ever since. He also had frequent attacks of petit mal. The 
children could not be told apart in their early years, but at present the patient is 
obese and at the same time taller than the normal brother. He is mentally 
deficient and of unruly disposition. The patient’s electrical record shows a pre- 
ponderance of large, slow waves during the interval between attacks and the 
typical 3 a second, wave and spike formation during the attacks of petit mal. 
The record of the normal brother, who is unusually alert and intelligent, also con- 
tains large, slow waves of the same type, though of lesser voltages, as those of 
his epileptic twin, but it shows no wave and spike formation. The record of the 
sister is normal. The records of both parents are definitely abnormal. Aside 
from the occurrence of epilepsy in the patient, there is no personal or family history 
of this disorder, except that the father’s brother, after an accident, became an 
inmate of a hospital for mental disease. 

Two of the 5 sets of twins had no history which would suggest that there had 
been any injury of the brain. In 1 of these pairs there were only the presumably 
hysterical episodes in one of the twin brothers, and in the other there were no 
seizures in either of the twin sisters (fig. 7). The electroencephalographic records 
of the twins in these 2 sets were indistinguishable. In the other 3 pairs of twins, 
in which one or both had had a long series of convulsions, the tracing of the 
twin with the convulsions, or with the most convulsions, was the more abnormal. 
Presumably, pathologic changes in the cerebrum, which were either the cause or 
the result of convulsions, increased the dysrhythmia which was already present. 
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Although, as previously mentioned, epileptic seizures occurred in both similar twins 
in only about 70 per cent of cases, in the present series either a normal or an 
abnormal rhythm was present in both twins in every set examined. 
Transmission of Types of Dysrhythmia.—Presentation of twin mate- 
rial is an appropriate occasion for discussing whether a certain type, or 
only some sort, of irregularity is transmitted. We believe that epilepsy 
is characterized by a disturbance in the rate-regulating mechanism of the 
brain and the electroencephalogram by an instability of rate, rather than 
the presence of a rate which is consistently either fast or slow. The 
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Fig. 7—Portions of the electroencephalographic records of a patient with petit 
mal and (from top to bottom) those of his mother, father and younger identical 
twin sisters (Gibbs, Lennox and Gibbs*). Only leads from the right motor and 
occipital regions are shown. In the patient’s record the right hand portion was 
made during an attack of petit mal, the left hand portion during a subclinical 
seizure. The mother’s record is wholly normal. The father and 2 daughters have 
abnormally slow waves, predominantly in the motor area. 


majority of patients have more than one type of seizures, and their elec- 
troencephalograms may show different types of abnormality on different 
occasions. Therefore, we should not expect a tracing of a relative of a 
patient made on a single occasion to show the same type of abnormality 
as a tracing of the patient himself. The crucial evidence on this point 
is that derived from identical twins. As stated in the previous section 
and as illustrated by the figures of those families which contained similar 
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twins, the tracings of the twins show not simply a dysrhythmia but the 
same type of dysrhythmia. In both of the uninjured nonepileptic twins, 
illustrated in figure 7, the dysrhythmia was localized in the motor areas. 
In 2 pairs of twins only one member of which had received an injury 
of the brain and had become epileptic, the fundamental dysrhythmia of 
both the epileptic and the nonepileptic twin were similar. None of the 
uninjured twins in our series had petit mal. Critchley and Williams ** 
examined a pair of uninjured identical twin sisters, only one of whom 
had clinical petit mal. However, the supposedly well sister had bursts 
of alternate wave and spike waves in the electroencephalogram which 
were similar to those of the epileptic sister. Observations on similar 
twins need to be greatly extended, but the evidence so far gathered 
indicates the genetic importance of a particular type of dysrhythmia. 

When we approach the subject of the similarity of electroencephalo- 
grams in other relatives, the evidence is blurred by the factor of mixed 
heredity. A note was made of the most prominent abnormality in rate 
in the tracings of relatives. The following tabulation shows the propor- 
tion of each type. ; 


Cortical Frequency Relatives, per Cent 


The most striking difference between patients and relatives is the 
fact that 50 per cent of the former and only 8 per cent of the latter had 
electroencephalographic evidence of petit mal. Approximately two thirds 
of the patients with the wave and spike pattern had this as the outstand- 
ing abnormality, and one-third had abnormally slow waves as well. That 
a greater proportion of patients than of relatives had electroencepha- 
lographic evidence of petit mal is perhaps accounted for by the fact that 
petit mal, for reasons as yet unknown, is predominantly a symptom of 
childhood and youth, attacks tending to become less frequent or to dis- 
appear as the patient becomes adult. Long runs of wave and spike 
activity, such as occur in clinically evident petit mal in childhood, are 
in our experience exceedingly rare in adults. If this were the only 
explanation of this discrepancy one would expect that younger relatives 
would show more of this type of dysrhythmia than older relatives. This 
was not necessarily true in our group, but a series with a large number of 
children is needed. Another possible explanation of the greater fre- 
quency of petit mal in patients than in relatives would be that the attacks 
of petit mal are associated in some way with clinical expression of the 


13. Critchley, D., and Williams, D.: Personal communication to the authors. 
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underlying dysrhythmia. A case in point is presented by the similar 
twins (fig. 8) of whom both showed fundamental slowness of rhythms, 
but only the epileptic twins with cerebral injury had petit mal. On the 
other hand, of the 8 relatives who had isolated or serial waves and spikes, 
only 2 had a history of petit mal. In all 8 cases, the patient to whom 
they were related had petit mal. 

The histories of 3 of the families are particularly suggestive. In 1 
family the child had pure petit mal as evidenced, both clinically and 
electrically. Her mother had had petit mal without grand mal in child- 
hood, which disappeared during adolescence, an example of so-called 
pyknolepsy. The father’s record was normal, so that presumably the 
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Fig. 8—Tracings from a family of 5 in which seizures occurred in one of 
similar twins. The only normal tracing is that of the youngest child. There was 
no family history of seizures. The tracing of the epileptic twin contains many 
patterns typical of petit mal but otherwise resembles that of the normal twin. 


mother carried the full inheritance. A brother’s record was normal. 
In the second family (fig. 6) the mother had a clear history of petit mal, 
though only isolated waves and spikes appeared on the record. Three 
of the 4 supposedly normal children had as much or more petit mal 
activity. In the third family the normal father had electrical evidence 
of petit mal (fig. 4) ; the normal mother had slow waves, and the patient, 
a son, had waves and seizures typical of both grand and petit mal. 

This aspect of the problem should be greatly clarified by the collection 
and study of electrically analyzed records. 
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Evidence of Other Investigators—These observations are of far 
reaching importance with reference to the problem of inheritance in 
epilepsy and related conditions. Evidence gathered by other workers 
is desirable. Two contributions have appeared since our preliminary 
reports. Lowenbach ** examined 37 relatives, including cousins, uncles 
and aunts, of 11 epileptic children. Of these, 17, or 46 per cent, had 
abnormal electroencephalographic records. The report deals principally 
with 1 family unit, of which 15 members were examined. Ten of these 
(66 per cent) had abnormal records. Strauss, Rahm and Barrera*® 
examined 93 parents or siblings of 31 epileptic patients. Of the 93, 
27 per cent had definitely abnormal records and 15 per cent had sugges- 
tive records, a total of 42 per cent with evidence of epilepsy. Both 
parents were examined in 8 families; tracings of both parents were 
normal in 4 instances. Omitting the 5 families in which records were 
only suggestive, the authors found that the patients could be divided 
into two groups. In the first group, comprising 54 per cent of the total, 
1 or more of the relatives examined had dysrhythmia. In the second 
group, comprising 46 per cent of the total, none of the relatives had 
dysrhythmia. The authors therefore concluded that there are two forms 
of epilepsy, one with and the other without abnormal electroencephalo- 
grams among the relatives. This conclusion seems unwarranted because 
of unequal sampling in the two groups. In the first group (the one with 
familial dysrhythmia) the number of relatives examined per patient was 
42 per cent greater than in the second, or “negative,” group. One rela- 
tive only was examined in 7 per cent of the “positive” families and in 
41 per cent of the “negative” families. The sharpest disagreement 
between their results and ours is for those families in which records were 
taken of both parents. Of our 55 families the records of both parents 
were entirely normal in only 5 per cent, whereas of their 8 families the 
records of both parents were normal in 50 per cent. 

The percentage results of neither of these two contributors can be 
compared with ours because of differences in the criteria used. LLOwen- 
bach counted as abnormal “all wave-and-spike groups regardless of fre- 
quency, and all slow waves of a frequency of 3 to 4 per sec. provided 
they appeared spontaneously, or in long runs and for a considerable time 
after the end of an overventilation period, and provided their amplitude 
reached or exceeded 200 microvolts.” Strauss, Rahm and Barrera 
counted as abnormal series of waves with a rate of 3 to 6 per second 
and a voltage of 50 microvolts, including abnormally slow waves which 


14. Lowenbach, H.: Electro-Encephalogram in Healthy Relatives of Epileptics: 
Constitutional Elements in “Idiopathic Epilepsy,” Bull. Johns Hopkins Hosp. 65: 
125, 1939. 

15. Strauss, H.; Rahm, W. E., and Barrera, S. E.. Electro-Encephalographic 
Studies in Relatives of Epileptics, Proc. Soc. Exper. Biol. & Med. 42:207, 1939. 
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occurred in adults after overventilation. Neither of these workers men- 
tioned control records obtained from persons of nonepileptic families 
or the length of time of the recording. Apparently no attention was paid 
to series of abnormally fast waves or to the voltage of abnormal waves in 
relation to the voltage of the normal portion of the subject’s record. 
Apparently no allowance was made for age. In our experience a 
dominant frequency of less than 8 per second is abnormal for the adult, 
whereas a dominant frequency of 7 per second is normal for a 5 year 
old child. Finally, the authors included slow waves which occurred in 
adults after ventilation, a practice which is open to the criticism that 
overventilation, if vigorous enough, uniformly produces great slowing of 
brain waves. 

These articles indicate the need for uniformity of criteria of what is 
abnormal based on records from control subjects. The ability to state 
more exact specifications will come, we believe, with the use of elec- 
trically analyzed records. However, the evidence (published and unpub- 
lished) of these and other workers supports the main thesis that a 
substantial proportion of the near relatives of persons subject to seizures 
have cortical dysrhythmia. 

COMMENT 

The significance of the dysrhythmia of relatives of epileptic persons 
requires discussion. 

Constancy of Dysrhythmia—How constant is dysrhythmia in a 
person who has no significant symptoms? The pattern of normal brain 
waves traced on a record is the shadow of the constantly changing 
activity of the cortex of a living brain. Therefore, it is modifiable by 
activity of the brain or by a variety of physiologic factors. Our studies 
indicate that the abnormal rhythms found in patients with epilepsy vary 
a great deal from time to time. On one day the record may be abnor- 
mally fast and on another day abnormally slow; on another day there 
may be no demonstrable abnormality. The area of maximum abnor- 
mality may shift from one part of the cortex to another. Records of 
patients are modifiable by artificial means, though certain patterns 
(notably that of petit mal) are much more easily influenced than others. 
As has been stated, the abnormal records of normal relatives contain 
few wave and spike formations. Whether the abnormal rhythms of 
relatives are more constant and less easily altered by drugs or by changes 
in the body chemistry than the abnormal rhythms of patients has yet to 
be determined. We suspect that they are. Records of several of the 
relatives with abnormal waves repeated at intervals of weeks or months 
were found to have changed little. This fact, together with the rather 
continuous disorder apparent in the records of relatives, suggests that 
in them the dysrhythmia is not so definitely paroxysmal as in the 
epileptic subjects. 
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The percentage of abnormal records was 26 per cent higher among 
siblings than among parents in Strauss’s series. In ours, the percentages 
were nearly the same. Whether siblings and younger persons have more 
dysrhythmia than parents or older persons is a matter which requires 
wider observations. In our group the incidence of dysrhythmia in 
relatives over 50 years of age was low (47 per cent). A dysrhythmia 
which tends to “die out” would help to explain the tendency of the 
occurrence of seizures in epileptic subjects to decrease with advancing 
age and the relative rarity with which seizures begin in adults. 

Possibly Acquired Dysrhythnia.—Could the abnormal waves of 
parents be due to acquired causes? Dysrhythmia may follow injuries 
or organic degenerative diseases which involve the cortex. A patient 
with adenoma of the islets of the pancreas with recurring periods of 
coma had dysrhythmia, which disappeared a year after successful pan- 
creatomy. Only 2 of the relatives with dysrhythmia had a history of 
serious injury to the head which antedated the examination. None had 
mental impairment or evidence of degenerative disease of the brain. 
Dysrhythmia due to trauma would be more localized than the dysrhyth- 
mia present in the relatives in this series. In many instances abnormality 
was more pronounced in a certain area (usually the motor or occipital), 
but in no instance was the abnormality as sharply localized as in cases 
of tumor or trauma involving the cortex. 

Specificity of Symptoms of Dysrhythmia.—Are the observed abnor- 
malities specific for epilepsy? Our answer to this important question 
is “No.” On looking backward from the epileptic child to the parent 
with dysrhythmia, one must believe that the abnormal waves of the 
parent spelled potential epilepsy. But on looking forward from the 
siblings of the patient who exhibit dysrhythmia one does not know 
whether or not children of theirs which show clinical signs will have 
epilepsy, personality or behavior disturbances, migraine or psychosis. 
Dysrhythmia is present in an unusual proportion of problem children,*® 
in certain persons having periodic alterations in personality or in mental 
acuteness (attacks which are not ordinarily classed as epileptic but are 
probably mild psychomotor seizures) and, finally, in persons with schizo- 
phrenia and other abnormal mental states.’7 Just as a person with heart 
disease may exhibit a variety of symptoms (or no symptoms at all), a 

16. Jasper, H. H., and Nichols, I. C.: Electrical Signs of Cortical Function in 
Epilepsy and Allied Disorders, Am. J. Psychiat. 94:835, 1938. 

17. Berger, H.: Ueber das Elektrenkephalogramm des Menschen, Arch. f. Psy- 
chiat. 106:577, 1937. Hoagland, H.; Cameron, E., and Rubins, M. A.: The 
Electro-Encephalogram of Schizophrenics During Insulin Treatments: “Delta 
Index” as Clinical Measure, Am. J. Psychiat. 94:183, 1937. Davis, P. A., and 
Davis, H.: The Electroencephalograms of Psychotic Patients, ibid. 95:1007, 1939. 
Gibbs, Gibbs and Lennox.? 
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person with dysrhythmia may have a convulsion or lapse of conscious- 
ness, commit a crime or be entirely normal. The probabilities are that 
all of the relatives in this group who have disordered brain waves but 
are now normal will remain so. The group already contains nearly as 
many epileptic persons as it is entitled to, although if one of the adults 
with dysrhythmia should suffer cerebral trauma, tumor of the brain or 
cerebral thrombosis he might even yet have seizures. 

The question naturally arises whether “normal” relatives with abnor- 
mal brain waves manifest any unusual or unfortunate characteristics. 
Many of them do. Those who were described as “uncooperative,” 
“unreasonable” or “flighty” or who had a history of alcoholism or 
unsocial conduct often had abnormal records. On the other hand, some 
of the most abnormal records were obtained from relatives who seemed 
unusually intelligent and well balanced. Many of the dysrhythmic 
persons were college graduates; 4 of the 37 fathers with dysrhythmia 
were successful physicians. In 1 family an alcoholic “problem father” 
had a beautifully normal record, whereas that of the mother, who was 
the “mainstay” of the family was abnormal. The persons with dys- 
rhythmia in the control group all had superior intelligence, were success- 
ful and appeared to be well adjusted. Obviously, dysrhythmic but 
nonepileptic persons require careful study from many points of view. 

Degree of Abnormality and of Inheritance-—An important question 
arises next: Is the degree of abnormality of the electroencephalographic 
record any measure of the degree of inheritance? The answer to this 
question depends in part on whether inheritance is a variable quantity 
or whether, as some assume, it either is not present at all or is present 
to a fixed and maximum degree. The electroencephalographic tracings 
vary all the way from perfectly normal to extremely abnormal. We 
suspect that parents with extremely abnormal records will have more 
children with dysrhythmia than parents whose records approach the 
normal, but demonstration of this point will require a larger series of 
full families with electrically analyzed records which will permit of 
classification of various degrees of abnormality. The problem is espe- 
cially complicated when both the father and the mother have abnormal 
records. It is possible that children would fare better if one parent had 
an extremely abnormal and the other a normal record than if both had 
only mildly abnormal records. 

Relatives of “Symptomatic” Epileptic Persons—For centuries 
writers have made a sharp distinction between “essential” and “symp- 
tomatic” epilepsy. Although the definition of each has often been 
blurred, most authors have regarded “essential” as synonymous with 
“hereditary.” We have expressed the belief that a sharp separation of 
these two groups is unjustified because tabulation of our statistical data 
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has shown that the “symptomatic’”’ group of epileptic patients (those 
whose seizures had begun subsequent to an injury of the brain) had three 
times as many near relatives with seizures as had persons in the general 
population (the “essential” group has five times as many). However, 
we found that if the injury or tumor of the brain (and subsequent 
epilepsy) did not occur until the patient was adult, this group did not 
have more relatives with epilepsy than any group in the general 
population. 

In securing tracings of relatives, no effort was made to confine obser- 
vations to patients with “essential” or “symptomatic” epilepsy. Of the 
94 patients, 15 (17 per cent) would ordinarily be classed as having 
“symptomatic” epilepsy; seizures from the beginning were jacksonian 
in type, or there was a history of injury at birth or of other injury to 
the brain, infection or tumor which preceded the onset of seizures. One 
of these family groups is shown in figure 8. The only case of proved 
tumor of the brain was that of a 10 year old boy. The records of both 
parents were normal. Of the 27 parents and siblings of the patients 
with “symptomatic” epilepsy, 60 per cent had abnormal electrical records, 
an incidence which is the same as that of dysrhythmia in the group with 
“essential” epilepsy. Of course, a larger group with symptomatic 
epilepsy is needed, with attention to the age of the patient, since if 
seizures began early in life the hereditary factor is of greater importance. 

If “essential” is synonymous with “hereditary” and if dysrhythmia is 
present in the parents of most of the patients with so-called symptomatic 
epilepsy, the question arises whether there is such a thing as “symp- 
tomatic” epilepsy. Of our group of 100 control subjects, approximately 
10 per cent had definite dysrhythmia and another 6 per cent had “border- 
line’ records. Therefore, in cases of any physical disorder in which the 
incidence of seizures is less than 10 or 20 per cent the presumption is 
that some dysrhythmia was already present and that the pathologic 
changes in the brain or the physical disorder increased it to the point 
of clinical externalization. After traumatic injury to the brain, less 
than 20 per cent of the injured persons later had seizures, and possibly 
all of them had antecedent dysrhythmia. On the other hand, among 
persons with tumor involving the frontal or parietal lobe, the incidence 
of seizures may be as great as 50 or 60 per cent. In this group one must 
conclude either that the majority of epileptic patients with tumors had 
no antecedent dysrhythmia, and their seizures were therefore wholly 
the result of the injury caused by the tumor (symptomatic epilepsy), or 
else that they had dysrhythmia (or predisposition) too slight to appear 
abnormal in the unanalyzed tracing. There is, of course, the possibility 
that cerebral tumors and dysrhythmia are developmentally linked, or, 
expressed differently, that the predisposition to cellular proliferation 
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and to cellular discharge have a common chemical basis, at least in those 
areas of the brain in which the electrochemical organization of the brain 
is most influential or most easily disturbed. 

More light will be thrown on this question by the accumulation of 
tracings of the relatives of adult patients with tumors of the brain and 
subsequent seizures. Even in the case of injection of a convulsant agent 
like metrazol, the “susceptibility” to convulsions varies with species of 
animals and with individual persons. Persons subject to seizures have 
convulsions with much smaller doses of metrazol than do normal 
persons. It will be important to know whether a nonepileptic person 
requires a smaller dose of metrazol for production of a convulsion if he 
has dysrhythmia than if he has normal waves, and if so, whether the 
degree or type of abnormality is influential. There seems to be a paral- 
lelism between the greater ease with which convulsions are induced in 
rabbits as compared with cats and the greater irregularity in the electro- 
encephalogram of the rabbit. 


Treatment of Dysrhythmia.—Can the dysrhythmia of a person who 
is without clinical symptoms of epilepsy be treated with the hope of 
thereby preventing him from subsequently having seizures or other 
undesirable symptoms? Presumably, parents with dysrhythmia are 
beyond the age when seizures are likely to develop. However, treatment 
of a person with dysrhythmia, especially a child, would seem to be worth 
a trial. At present, hope is centered in dilantin sodium, but we have 
observed that improvement of the electrical record by no means parallels 
any clinical improvement which may follow the use of this drug. 
Whether the clinical or electrical record is the best indication of the 
patient’s ultimate state has yet to be determined. Occasionally, drug 
treatment will apparently do away with a disordered rhythm. Such a 
case is that illustrated in figure 9. A girl aged 18 had been having 
psychomotor seizures for several years at about weekly intervals. 
Phenobarbital had little influence. Dilantin sodium caused cessation of 
attacks and great improvement in disposition and ability to learn. A 
tracing taken after a year of freedom from attacks showed a nearly 
normal record (line 2), which was in sharp contrast to the record taken 
before medication. Her record after treatment was much better than 
that of the other 3 “normal” members of the family. She had no evi- 
dence of injury to the brain and since her parents and brother all had 
dysrhythmia, the abnormality of her record was undoubtedly of genetic 
origin. Whether the dysrhythmia of the other members of the family 
could be improved also is an important question not yet answered. 

Cortical dysrhythmia, although a transmissible constitutional char- 
acteristic, is not laid down, like a finger print, in fixed tissues, but is 
functional and physiologic, an ever shifting shadow of a disturbance 
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of the fundamental electrochemical activity of the brain. This hereditary 
trait is therefore potentially influenceable by physiologic and chemical 
changes in the brain. The wave and spike pattern of petit mal can be 
abolished temporarily by the inhalation of carbon dioxide. Possibly a 
chemical means can be found for doing away with all dysrhythmia. 

If the abnormal electrochemical activity of the brain could be cor- 
rected by chemical means, might chemistry also alter the genes which 
are responsible for this abnormality and thus make possible quick 
elimination of dysrhythmia from the race? Although this suggestion 
seems fantastic, presumably genes themselves are large chemical mole- 
cules; they have, in fact, been altered by exposure to roentgen rays. 
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Fig. 9—The effect of dilantin sodium on cerebral dysrhythmia. The upper 
tracing is that of a patient with a history of psychomotor attacks occurring 
weekly while taking phenobarbital, which was ineffective in controlling the attacks. 
The dominant frequency of the waves in her record is 4 or 5 per second. The 
second tracing, which is essentially normal, was taken a year later. During the 
year she had been taking dilantin sodium and had had no seizure. At the bottom 
are the tracings of the 3 other members of her immediate family, none of whom 
have symptoms, although the father has a domineering, irascible temper. The 
tracings of all 3 are abnormal. 


Bearing on Eugenics.—This evidence brings forward some practical 
points in regard.to eugenics and epilepsy. These points are so far 
reaching in their significance that the observations which we are report- 
ing here should be extensively and painstakingly reviewed by others. 
Cerebral dysrhythmia obviously is an inheritable trait. Most students 
believe that epilepsy is a recessive mendelian trait, skipping generations 
atatime. But the antecedent dysrhythmia would seem to be a dominant 
trait, appearing in members of each generation according to well defined 
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laws. But where does dysrhythmia as a clinically silent trait end and 
dysrhythmia as a precursor of observable symptoms begin? Lightning 
is not thunder, and dysrhythmia is not clinical epilepsy, but the two are 
inextricably mixed. The borderline between dysrhythmia with and 
dysrhythmia without symptoms is a hairline. In some patients only a 
minimum of impairment of intellectual functions can be detected during 
an attack of petit mal which writes a turbulent record on the electro- 
encephalogram. In a case of psychic epilepsy a cross word may be the 
only outward expression of a series of slow waves of high voltage. 

However, leaving the puzzles of the borderland between disordered 
cortical rhythm and seizures, one has the problem of eugenics associated 
with normal “carriers” of a dysrhythmia which is, or represents, a pre- 
disposition to seizures. (We do not use “carrier” in the narrow tech- 
nical sense of a person who transmits a disorder but cannot himself have 
the disorder.) If the dysrhythmia is, or reflects, the predisposition, then 
electroencephalography fulfils a dream of the ages. It provides a means 
of determining healthy carriers of epilepsy and allied disorders and gives 
society a chance to eliminate this trait by means of eugenics. Many 
years ago Davenport and Weeks '* proposed that simple segregation 
of all epileptic persons would rid the world of this trouble in a single 
generation. Instead, it would have required an endless length of time 
because healthy “‘carriers’’ are as potent in transmission as those who 
are affected. They outnumber the affected ones many times, and they 
could not be identified. Whether society can and will use the electro- 
encephalogram as a tool for betterment of the race carries one into the 
realms of sociology, religion and politics. Presumably, as with other 
aspects of genetics, the more intelligent, conscientious and economically 
productive members of society would limit their offspring, while the 
dependent and irresponsible members would merrily continue with 
procreation. 

In order to maintain a proper perspective on this problem, certain 
points deserve emphasis. First, it must be remembered that epilepsy 
does not stand alone as a hereditary ailment, but has the company of 
many other common medical disorders, such as diabetes, cancer and 
cardiovascular diseases. Epilepsy and diabetes are closely similar with 
respect to their incidence among relatives and similar twins. Even 
infections cannot be eliminated from the list of diseases in which heredity 
plays a prominent part. Webster’® has shown that susceptibility to 
infections is an inheritable trait in mice. Tuberculosis is as common as 
epilepsy in similar twins. Furthermore, greater absolute results would 


18. Davenport, C. B., and Weeks, D. F.: A First Study of Inheritance of Epi- 
lepsy, J. Nerv. & Ment. Dis. 38:641, 1911. 
19. Webster, L. T.: Heredity in Infectious Disease, J. Heredity 30:365, 1939. 
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attend the celibacy of persons with migraine than of those with epilepsy, 
for patients with migraine have half as many epileptic relatives as do 
epileptic patients, and migraine is ten times as prevalent." 

Disregarding the factor of betterment of the race and thinking only 
of the individual, we remind relatives of epileptic persons that the 
lightning of epilepsy rarely strikes in the same family twice. Only 1 of 
40 of a patient’s near relatives have seizures, so that presumably the 
average patient could have 40 descendants, and only 1 of them have 
epilepsy. (Of course, much would depend on the person he marries, a 
question to be discussed shortly.) 

Searchers after new knowledge sometimes realize the force of the 
adage: “Where ignorance is bliss . . .” Knowledge of which parent 
transmitted the epilepsy and which of the brothers or sisters of the 
patient are also predisposed may be a burden which the physician 
hesitates to place on the already burdened minds of the patient’s rela- 
tives. Yet true information can be the only basis for intelligent planning 
of the prophylaxis and the treatment of epilepsy. 

Numerical Applications of Data—How many normal “carriers” of 
epilepsy are there? As stated before, approximately 2.4 per cent of the 
near relatives of noninstitutional patients have a history of seizures. Of 
the 183 near relatives of the patients in our series who were examined 
electrically, approximately 60 per cent had dysrhythmia. Therefore, 
persons with dysrhythmia (carriers of a trait which may manifest itself 
in seizures or allied disorders) outnumbered persons with seizures about 
25:1. Since approximately 0.5 per cent of the population has epilepsy, 
we may conclude that approximately 12 per cent of the population has 
a predisposition to epilepsy or an allied disorder—about 15,000,000 in the 
United States. Ten per cent of those in our control group had pro- 
nounced dysrhythmia, which is in line with the foregoing estimate, 
though a larger group of persons taken at random will need to be 
examined. The number as finally determined might be 5 or 15 per 
cent, depending on where the line between a normal and an abnormal 
record is drawn. 

If one sets the number at 10 per cent, then one should expect, on the 
rules of chance, that throughout the population 1 per cent of married 
couples would both have dysrhythmia ; that is, 1 of 10 men would marry 
1 of 10 women and in 1 of 100 marriages both would have abnormal 
records. This: would hold unless there is some unconscious selection 
of mates which brings two persons with dysrhythmia together. Because 
this genetic trait of the electrical activity of the brain is so closely con- 
cerned with the personality and the behavior of the person, an uncon- 
scious mental attraction based on the rhythms of the brain may not be 
as fantastic as it at first sounds. When both parents were examined we 
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found that in 35 per cent of the families both the father and the mother 
had pronounced dysrhythmia. This figure, which is thirty-five times 
as great as would be expected, indicates the importance of the presence 
of dysrhythmia in both parents. The importance of an inheritable 
trait in both parents has been emphasized by eugenists. It affords a 
means of minimizing the risk for patients with epilepsy who wish to 
have children. Without electroencephalographic examination, advice 
about the marriage of a person from an epileptic family is pure guess- 
work. Even a sibling of an epileptic person has nearly an even chance 
of not being a carrier, and the chance is much greater with more distant 
relatives. On the other hand, a person who has no family history of 
epilepsy has perhaps a 1:10 chance of being a carrier of this or an 
allied disorder. If the person with epilepsy will choose a mate who 
has a normal brain rhythm, his chance of having any offspring with 
epilepsy is greatly reduced. His chances of normal offspring are greater 
than those of parents both of whom have no present or family history 
of epilepsy but have brain waves of abnormal frequency. The chances 
cannot be stated in figures because of the lack of data. 

If, as we believe, our data indicate that dysrhythmia is a dominant 
trait, then it cannot be “bred out” by mating with eurhythmic persons. 
Dysrhythmia will persist, unless society should assume the herculean 
task of universal electroencephalographic examinations and the elimina- 
tion of offspring of the millions who have dysrhythmia. Because of the 
expense and training required for good electroencephalographic technic, 
suggestions which involve its widespread use may sound academic. On 
the other hand, the installation and operation of roentgen ray equipment 
was more difficult and more expensive; yet it has been accomplished. 
Probably dysrhythmia and its inheritance concern neuropsychiatric dis- 
orders other than epilepsy. This subject and its eugenic possibilities are 
of great importance to the nation as well as to the individual. Further 
studies should be extensive and should be carefully carried out and 
controlled. 

SUMMARY 


Electroencephalographic tracings have been made of the parents, 
siblings and children of 94 patients who had both clinical epilepsy and 
cerebral dysrhythmia. The relatives numbered 183. Tracings were 
made simultaneously from six areas of the cortex. Definitely abnormal 
records were obtained in 60 per cent of the relatives of patients and in 
10 per cent of a control group of 100 persons who had no near relative 
with epilepsy. In 55 of the families records were obtained from both 
parents. In 35 per cent of these the records of both parents were 
definitely abnormal. In only 5 per cent were the records of both parents 
unmistakably normal. Dysrhythmia occurred as often among the rela- 


LENNOX ET AL—INHERITANCE OF EPILEPSY 1183 


tives of patients with so-called symptomatic epilepsy as among the rela- 
tives of patients with “essential” epilepsy. It occurred more often among 
the relatives of female (64 per cent) than of male patients (56 per cent) 
and more often among female relatives (65 per cent) than among male 
relatives (54 per cent). Females probably have more predisposition 
(“essential” epilepsy) than males. The data included 5 families in which 
there were similar twins with seizures or dysrhythmia. In each pair of 
twins there was a similarity of the fundamental rhythm, though seizures 
in both twins occurred in only 1 pair. 

We believe this evidence indicates that the dysrhythmia of epilepsy 
is inheritable and that such a dysrhythmia when demonstrable may repre- 
sent a predisposition to epilepsy or some allied disorder. Dysrhythmia 
may prove to be a dominant trait. Because approximately 2.4 per cent of 
the near relatives have epilepsy and approximately 60 per cent of rela- 
tives have dysrhythmia, persons with the predisposition to epilepsy or an 
allied disorder outnumber actual epileptic subjects by about 25:1. The 
incidence of epilepsy is about 0.5 per cent; hence persons with a pre- 
disposition to epilepsy form about 12 per cent of the population. 

These observations should be of practical value in the prophylaxis 
and eugenics of epilepsy. They should assist the physician in tracing 
the descent of epilepsy and in advising patients and their relatives about 
marriage. The presence of dysrhythmia in both parents was thirty-five 
times the expected chance mating of two dysrhythmic persons. If a 
person with epilepsy marries, his chances of having epileptic offspring 
will be minimized if he chooses a person whose cortical electrical activity 
is normal. 
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NEUROLOGIC SIGNIFICANCE OF PLATYBASIA 


W. A. GUSTAFSON, M.D. 
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ERIC OLDBERG, M.D. 


CHICAGO 


The relationship between certain craniovertebral skeletal deform- 
ities and associated neural changes, while discussed in the literature 
with respect to its various phases, seems more and more to be a mani- 
festation of different aspects of the same process. Thus, there are 
interrelated elements of similarity binding together the conditions of 
platybasia (flattened base with deformity of the foramen magnum), 
occipitalization of the atlas, the Klippel-Feil' syndrome (defect of the 
atlas and sometimes fusion of one or more upper cervical vertebrae) and 
the Arnold-Chiari * malformation (lengthening of the pons and medulla, 
with herniation of the cerebellum into the spinal canal) in their relation 
to syringomyelic conditions, hydrocephalus and spina bifida. The sig- 
nificance of the Arnold-Chiari malformation in association with hydro- 
cephalus and spina bifida has been discussed by Russell and Donald,’ 
its appearance with hydrocephalus in the absence of spina bifida by 
McConnell and Parker* and the association of hydrocephalus with 
occipitalization of the atlas by Sinz;° the relationship between platy- 
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basia and the Klippel-Feil deformity has been mentioned by Ebenius,® 
and the appearance of syringomyelia and hydromyelia in cases of the 
Arnold-Chiari malformation has been noted by D’Errico,’ and in cases 
of platybasia by Chamberlain.’ The present study concerns illustrative 
material of clinical, roentgenologic and pathologic nature with specific 
regard to platybasia. 

Platybasia is a deformity of the base of the skull of unknown origin, 
affecting chiefly the foramen magnum. In this condition the foramen 
is pushed upward into the posterior fossa, and is usually small and 
misshapen and often eccentric, while the atlas as a rule becomes occipi- 
talized. Because of the latter, the odontoid process of the axis fre- 
quently projects far into the cervical portion of the spinal canal, just 
below the foramen, and impinges on the brain stem, as described by 
Bézi.” Resultant neural changes may be produced singly or in com- 
bination by direct pressure, by reaction of the arachnoid to pressure, 
by pressure on the vertebral arteries of the rim of the foramen or by 
interference with escape of fluid from the foramens of Luschka and 
Magendie due to cerebellar herniation into the cervical portion of the 
canal. The bony deformity is said to have been first mentioned by 
Rokitansky in 1844, but it was described in detail by Virchow * in 1876 
and by Grawitz ** in 1880. Homén,’* in 1901, discussed the association 
of this deformity with neurologic changes, with special reference to 
the role of the odontoid process; and Schiller,’* in 1911, published the 
first definitive description of the whole matter. Schiller also described 
the roentgenographic appearance, as was done subsequently (in 1934) 
by Ebenius.® 

Strangely, this complex, despite its apparently frequent relation to 
or simulation of such important entities as cervical syringomyelia, and 
possibly hydrocephalus, has gone virtually unnoticed in the Anglo- 
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American literature, except for articles such as Bézi’s.° Chamberlain,’ 
however, has recently revived interest in it. Five cases are reported, 
in all of which there were neurologic symptoms and roentgenographic 
verification, together with the operative, neurologic and pathologic 
observations. 
REPORT OF CASES 

CasE 1.—Platybasic abnormality of the foramen magnum with syringomyelic 
changes. Operation. Observation and relief of foraminal constriction and _ her- 
niation of right cerebellar tonsil. Improvement. 

History.—F. R., a man aged 49, was admitted to the Illinois Research and 
Educational Hospitals on Sept. 23, 1938, with marked weakness and numbness of 


the upper extremities. The past history revealed no factors contributing to the 
present illness. The patient was married and had 3 children. 


Fig. 1(case 1).—Flattening of the foramen magnum. 


Present Illness —Three years previously the patient noticed a bleeding sore on 
his right shoulder on awakening in the morning. He particularly noticed that 
there was no pain associated with it. Shortly after this, both arms and shoulders 
became weaker than they had been, the right ankle and knee being weaker than 
the left. At about the same time he noticed wasting of the muscles of the right 
shoulder. He stated that one year later his right hand and arm became numb 
and the extremity useless. 


Examination.—The findings were limited to the thorax and extremities. There 
were: absence of pain and temperature sense over the second, third, fourth and 
fifth cervical segments bilaterally; loss of touch sensation over the fifth cervical 
area on the right, with loss of vibratory sensation in the right upper extremity 
and diminution in the left upper extremity; marked muscular atrophy, with pro- 
nounced weakness, of the right shoulder girdle and the right arm, and increase 
in deep reflexes on the right with a positive Hoffmann sign on that side. 

The laboratory findings and the spinal fluid dynamics were normal. 

The diagnosis of syringomyelia was made, and the patient was given 3,500r 
to the cervical and dorsal portions of the spine, without improvement. 
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Roentgenograms taken on Nov. 15, 1939 showed an abnormal foramen magnum. 

On Nov. 22, 1939 the patient was readmitted to the hospital. Examination 
revealed no progression of symptoms. The following changes were observed 
bilaterally : subjective numbness and paresthesias of the upper and lower extremi- 
ties; anesthesia to pain and temperature sense from the second cervical to the first 
dorsal segment, inclusive, and over the fifth lumbar and first sacral segments; 
absence of the triceps jerk, with atrophy of the shoulder girdle on the right side, 
and increased knee and ankle jerks. 


Operation (Dec. 6, 1939).—Decompression of the foramen magnum was per- 
formed. Marked vascularity of the bone was encountered in the procedure. The 
lamina of the first cervical vertebra was removed. The dura seemed constricted 
in the region of the foramen. On opening the dura, the right cerebellar tonsil was 
observed to be herniated below the level of the first cervical vertebra. The left cere- 
bellar tonsil was normal. The right cerebellar tonsil was bound down with 
adhesions; these were freed and the tonsil was mobilized. The wound was closed 
with the dura left open. 

Course—After operation atelectasis developed, but the patient recovered and 
was discharged on the twenty-eighth postoperative day. 

Jan. 22, 1940: Reexamination showed the anesthetic area to be restricted to the 
second, third and fourth cervical segments bilaterally. There was no paresthesia 
in the lower extremities. All sensation had returned to both hands, and there 
seemed to be some return of strength and development of the muscles of the right 
shoulder. 

May 27: The lower extremities were normal, with no pain. Pain sensation was 
present to a moderate degree in the upper extremities, with some paresthesia. An 
area of anesthesia extended from the second to the fourth cervical segment 
bilaterally. The patient was working as a laborer, which occupation he had been 
forced to give up four years previously. 


CasE 2.—Typical platybasia with abnormality of the foramen magnum and 
syringomyelic changes. Operation, with observation and relief of foramina! con- 
striction and foraminal herniation of both cerebellar tonsils. 


History.—D. C., a man aged 26, entered the surgical service of the Peter Bent 
3righam Hospital in April 1931, with the complaint of dragging the right leg 
while walking for seven years, together with paresthesia of both hands and marked 
weakness of the right hand for an equal length of time. The symptoms had all 
progressed insidiously from the onset. 

The past history revealed no factor contributory to his present illness. 


Examination.—This showed: inequality of the pupils, the right being larger than 
the left ; nystagmus in all directions ; atrophy and definite weakness of the right arm 
and leg; atrophy of the right side of the tongue; hypotonicity of both arms, with 
spasticity of both legs; hypesthesia from the second cervical to the eighth thoracic 
segment and on the right side from the second cervical to the fifth thoracic on 
the left; hypalgesia over the right side of the face, and absence of deep reflexes 
at the elbows, with increased knee and ankle jerks and a positive plantar response 
bilaterally. There was a high color index of the blood. Lumbar puncture revealed 
a partial block. 

Operation (May 8, 1931).—A cervical laminectomy was performed by Dr. 
Harvey Cushing. The laminas were removed from the fourth, fifth and sixth 
cervical vertebrae; it was observed that the cervical portion of the canal was 
definitely widened, and the cervical portion of the cord bulging and cystic. An 
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attempt was made to enucleate the cyst, but was given up because of the vascularity, 
The cyst was punctured and found to contain clear spinal fluid. 

Course.—After operation the findings were the same as before except for a 
slight degree of choking of the disks, which had cleared up at the time of dis- 
charge. The neurologic findings remained the same as before operation. 

The patient then returned home and carried on office work until Jan. 4, 1937, 
He stated that during the interim his symptoms progressed slowly, but did not 
incapacitate him. He then entered St. Luke’s Hospital, Chicago; neurologic 
examination revealed the following changes in the signs previously observed: 
equality of the pupils and absence of nystagmus; protrusion of the tongue normally 
in the midline, with no atrophy; anesthesia to pain, temperature and touch sensa- 


Fig. 2 (case 2).—Deformity of the foramen magnum. 


tion from the second cervical to the eleventh thoracic segment on the right and 
to the tenth thoracic on the left, and generalized hypesthesia over the dorsal and 
lumbar regions. Roentgen therapy was ordered, but the patient stated he could 
not notice any improvement. 

May 16, 1938: On admission to the Illinois Research and Educational Hos- 
pitals, neurologic examination revealed partial loss of power, with atrophy, on the 
right side of the body; anesthesia to pain, temperature and touch sensation from 
the second cervical to the second lumbar segment bilaterally, and marked spasticity 
of the lower extremities with positive plantar responses. There was now paralysis 
of the twelfth nerve on the left side. The patient also had scoliosis, which had 
not previously been noted. He then received 1,400 r over the cervical region of 
the cord, with no objective improvement. Slow progression of symptoms continued 
until January 1940. 
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Jan. 3, 1940: On entrance to St. Luke’s Hospital, there were the additional 
findings of right foot drop, absence of paralysis of the twelfth nerve and com- 
plete inability to use the right arm, though slight movement was present. Roent- 
genograms showed occipitalization of the first cervical vertebra with definite 
encroachment of the foramen magnum in the anterior half on the right side. 

Operation (January 5).—Operation revealed marked thickening of the bone in 
the occipital region with an asymmetric occipital protuberance. The bone was 
removed in the region of the foramen magnum, giving a wide decompression. 
The first cervical vertebra was delaminated. The dura was observed to be thick- 
ened and constricted at the foramen. On opening the dura down to the second 
cervical vertebra, both cerebellar tonsils were seen to have extended into the 
cervical portion of the canal down to this vertebra. They were bound down by 
adhesions, which were carefully freed and the tonsils mobilized, but not amputated. 
The wound was closed, with the dural decompression. 

Postoperative convalescence was uneventful except for the flaring up of an 
old infection of the bladder, which was easily controlled. At the time of dis- 
charge from the hospital the patient thought he was improved. 

The patient has not been checked neurologically since operation, but from his 
correspondence we have received the information that he has returned to his 
work as an insurance salesman and that there is some improvement, though slight. 


These 2 cases illustrate the concomitant appearance of platybasia 
and syringomyelia-like symptoms and lesions. In both cases, in addi- 
tion to the foraminal deformity, there was cerebellar herniation into 
the cervical part of the canal, such as is found in the Arnold-Chiari mal- 
formation. In case 3, in which complete clinical and postmortem 
studies were made, the chronic medullary embarrassment and _ inter- 
ference with circulation of fluid between the posterior fossa and the 
spinal subarachnoid space seem to have been caused by the direct 
pressure produced by the platybasia and the accompanying odontoid 
projection per se. 


CAsE 3.—Typical platybasia with dilutation of the ventricles, hydromyelia of the 
proximal portion of the cord and true syringomyelia of the distal portion. Operation. 
Death four months later from urinary infection. Autopsy. 


History—Mrs. Sally B., a Negress aged 46, was admitted to the Illinois 
Research and Educational Hospitals on Feb. 24, 1937, with marked weakness of 
the upper extremities. 

The past history gave no significant factors which might have a bearing on the 
present condition. She was married at the age of 27, and had four pregnancies, 
with no miscarriages or stillbirths. One child had died of an intestinal obstruction. 

Present Complaint—There was weakness of both hands and arms, of two 
years’ duration. The symptoms progressed insidiously and were not relieved. 
Shortly after the onset of the weakness in the hands, the left foot began to drag 
and progression of weakness was similar to that in the arms. One year later 
numbness began in both hands, more severe in the right. The numbness progressed 
slowly down the right side of the body and involved the right leg, although not 
as completely as the right arm. About eight months after the first onset of numb- 
ness, the left side of the face became numb. 
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Examination.—There were bilateral ptosis, inequality of the pupils and nystagmus 
to the left, with paralysis of convergence of the left eye; hypesthesia of the left 
side of the face, with anesthesia of the left cornea; weakness of the muscles of 
mastication on the left side; deviation of the palate to the left; weakness of the 
right sternocleidomastoid and trapezius muscles ; deviation of the tongue to the right, 
with atrophy and fibrillation; practically complete spastic paralysis of both arms 
and partial spastic paralysis of the left leg; marked atrophy of the thenar and 
hypothenar eminences, together with contractures of both hands; absence of pain, 
temperature and touch sensation over the entire right arm and right side of the 
thorax from the third cervical to the sixth thoracic level; diminished pain and 
temperature sensation over the right leg and right side of the abdomen; absence 


Fig. 3 (case 3).—Deformity of the foramen magnum. 


of vibratory sensation in all extremities; absence of the right biceps and triceps 
reflexes, with exaggeration of the rest of the deep reflexes, and absence of super- 
ficial reflexes. 

The laboratory findings were all normal, as were the spinal fluid dynamics. 
A diagnosis of syringomyelia with syringobulbia was made. The condition was 
considered too far advanced for roentgen therapy. 

Interval History.—All symptoms progressed slowly while the patient was under 
observation in the dispensary. She was readmitted to the hospital in January 1940. 
The additional symptoms at this time were marked contractures in flexion of both 
arms and very marked atrophy of both arms. The deep reflexes were all absent 
except for ankle clonus on the left side. Roentgen examination of the skull revealed 
occipitalization of the first cervical vertebra with marked decrease in the antero- 
posterior diameter of the foramen magnum and definite abnormality in its size 
and shape. A diagnosis of platybasia with syringomyelia and syringobulbia was 
made. 


| | 
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Operation (Jan. 31, 1940).—Decompression of the foramen magnum was done, 
with removal of the laminas of the first and second cervical vertebrae. The first 
cervical arch was practically fused to the occipital bone. On exposure of the 
dura there was observed an apparent constriction at the level of the foramen 
with marked thickening of the dura itself. The dura was opened down to the 
third cervical vertebra, and the cord was observed to be smaller than normal 
in this area. 


Fig. 4 (case 3).—Occipitalization of the atlas. 


Postoperative convalescence was not unusual, and the patient was discharged 
to return home on the twentieth postoperative day. At the time of discharge 
the patient thought she noted improvement, but we were unable to evaluate this 
neurologically. After her return home cystitis and pyelitis developed, and she died 
on April 24, 1940. 

Autopsy—Examination was confined to the brain and spinal cord. The 
pathologic changes consisted of definite constriction of the cervical portion of the 
cord opposite the foramen magnum, slight internal hydrocephalus and a syringo- 
myelic cavity which extended downward from the fourth cervical segment to the 
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end of the cord. Microscopic sections through the area of constriction and the 
adjacent regions revealed hypertrophy of the ependymal cells lying in the central 
canal, with dilatation of the fourth ventricle extending downward to the area of 
constriction. Beginning in the lower cervical portion of the cord, a true syringo- 


Fig. 6 (case 3).—Section through the brain stem at the point of foraminal 
constriction, showing ependymal proliferation. Weil stain. 


myelic cavity extended distally throughout its length. The odontoid process 
protruded 8 mm. into the canal against a thickened pad of dura and scar tissue 
corresponding in size to the odontoid process, which was immediately opposite the 
area of constriction of the cord. 


| 
Fig. 5 (case 3).—Constriction of the medulla. 
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Fig. 7 (case 4).—Asymmetry of the base of the skull, with deformity of the 
foramen magnum. 


Fig. 8 (case 4).—Dense leptomeningeal proliferative adhesions between the 
«cerebellum (J) and the brain stem (2). Van Gieson stain. 
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The next case is illustrative of the manner in which an odonto- 
platybasic obstruction may be associated with, and possibly responsible 
for, internal hydrocephalus. 


CasE 4.—Platybasia with internal hydrocephalus. Ventricular exploration. 
Death. Autopsy. 

History—R. G., a boy aged 4 years, was admitted to the Illinois Research and 
Educational Hospitals on Oct. 22, 1939, with marked hydrocephalus and difficulty in 
moving the right side of the body. 

The past history did not reveal any diseases of childhood or other illness, aside 
from enlargement of the head since birth. 

Present Illness—The mother noticed enlargement of the head at birth, and 
this had progressed up to the date of entrance to the hospital. There had been 
difficulty in handling the right leg during the past two months, together with nausea, 
vomiting and headaches. Marked drowsiness had been present for the past two 
weeks. 

Examination.—This revealed enlargement of the head; secondary optic atrophy, 
but no other abnormalities of the cranial nerves; loss of motor power in the 
right leg, with a positive plantar response and spasticity, and drowsiness. A pre- 
sumptive diagnosis of tumor of the third ventricle, possibly in the nature of a 
cholesteatoma, was made. 

Operative Procedure (October 25).—A ventriculogram showed greatly increased 
intracranial pressure and marked internal hydrocephalus. Exploration of the third 
ventricle, which followed, revealed no tumor. The patient died five hours after 
the procedure. Reexamination of the roentgenograms of the skull revealed an 
eccentric foramen magnum, with decrease in the anteroposterior diameter and 
irregularity. 

Autopsy.—Postmortem examination revealed eccentricity and flattening of the 
foramen magnum with marked protrusion of the odontoid process into the cervical 
portion of the canal on each movement of the head. There was internal hydro- 
cephalus with dilatation of the aqueduct and the fourth ventricle. There were 
marked adhesions around the foramen magnum. 


Case 5 is reported chiefly to demonstrate the lack of any distinct 
borderline between the syringomyelic status which obtains in the Klippel- 
Feil deformity and that which occurs in platybasia. In view of the 
observations in the other cases, an exploration of the posterior fossa 
in this case might well have revealed arachnoid adhesions at the 
foramen. 


CAsE 5.—Abnormal foramen magnum with a modified Klippel-Feil abnormality 
and syringomyelic lesions. Operation. 

History.—M. B., a man aged 25, was admitted to the hospital on Nov. 8, 1939, 
with marked weakness and numbness of the upper extremities. 

There was no history of factors contributing to the present illness. 

Present Illness—After an attempt to lift a heavy weight in 1935, numbness, 


followed by paralysis, of the left arm developed. There was functional recovery 
after two years. 
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The patient was well until November 1938, when he was knocked unconscious 
by a blow under the right eye; eight days later numbness and weakness of the 
right arm developed. The weakness grew progressively worse until his entrance 
to the hospital. 


Examination.—There were atrophy and paralysis of the supraspinatus, infra- 
spinatus, deltoid and triceps muscles on the right. There was also atrophy of the 
thenar and hypothenar eminences on that side. There were anesthesia over 
the sixth and seventh cervical segments on the right side and absence of reflexes 
in the right arm. The rest of the neurologic examination gave normal results. 
Roentgenograms of the foramen magnum showed an erosion of the occipital bone 
with suspicious involvement of the first cervical vertebra. Lumbar puncture revealed 
a partial block. 


Operation (Nov. 30, 1939).—There was marked asymmetry of the patient’s 
head, and the posterior edge of the foramen magnum was virtually absent on the 
left side, as was almost all the arch of the atlas, particularly on the left side. 
The entire region was well exposed, including the occipital bone and the upper 


Fig. 9 (case 5).—Deformity and partial absence of the foraminal rim and 
the arch of the atlas. 


four cervical vertebrae. The second, third and fourth vertebrae were then delami- 
nated and the defective first vertebral arch was widened. The dura was opened; 
this revealed enlargement of the spinal cord. Careful inspection of the entire 
region revealed no other abnormality, and it was believed at the time of operation 
that the appearance of the cord did not sufficiently resemble that of syringomyelia 
to warrant puncture. 

Postoperative convalescence was uneventful, and the patient was discharged 
as improved. 


COMMENT 


A consideration of the foregoing cases makes it apparent that there 
may well be a connection between the craniovertebral skeletal deformity 
known as platybasia and hydrodilatation and malformation of the central 
nervous system, resulting in internal hydrocephalus when the acute 
obstruction occurs in early life and in hydromyelia or other distur- 
bances when it exists chronically in later life. When such obstruction 
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occurs, it is probably due to two chief sources acting in combination: 
actual constriction of the brain stem and its membranes, both of its 
intrinsic tissue and of its blood supply and also of the column of fluid 
surrounding it ; and interference, mild or severe, with the flow of cerebro- 
spinal fluid between the spinal canal and the intracranial cavity, caused by 
reactive arachnoid adhesions or by occlusion of the normal exits from 
the fourth ventricle because of cerebellar herniation through the fora- 
men magnum. 

It makes no difference which of two hypotheses one accepts: the 
theory substantiated by the successive and interdependent contributions 
of Faivre,‘* von Luschka*® and Dandy,'* that the cerebrospinal fluid 
is elaborated chiefly by the choroid plexus in the lateral ventricles and 
escapes through the ventriculosubarachnoid system via the foramens 
of Luschka and Magendie, to be absorbed by the arachnoid villi; or 
the theory of Hassin “* that the fluid is a tissue juice which leaves this 
system through the foramens of the craniospinal nerves. In either 
case, free access from the cranial to the spinal cavity and unimpeded 
flow from the ventricular to the subarachnoid space are necessary to 
the preservation of normal dynamics. In a condition like platybasia, 
associated, as it sometimes seems to be, with cerebellar dislocations ot 
the Arnold-Chiari pattern, there is such an interference with the normal 
circulation of fluid. When to this is added the natural glial reaction 
to pressure, adhesions and deficient blood supply, it does not seem 
presumptuous to assume an etiologic relationship between the skeletal 
deformity and many at least of the associated neurologic conditions. 
At any rate, it appears that good judgment dictates roentgenographic 
examination of the upper cervical portion of the spine and the foramen 
magnum in every case in which the malformation is suspected, and that 
surgical decompression and lysis of the structures lying immediately 
above and below the foramen have at least theoretic possibilities of 
benefit. 

CONCLUSIONS 

1. Five clinical examples of roentgenologically verified deformity 
of the foramen magnum are described in which there were concomitant 
neurologic findings resembling, in the 4 adults, those of syringomyelia 
and, in the child, those of hydrocephalus with destruction of the brain. 

14. Faivre, J. J. A. E.: Des granulations méningiennes, Thesis, Paris, no. 142, 
1853. 

15. von Luschka, H.: Die Adergeflechte des menschlichen Gehirns, Berlin, G. 
Reimer, 1855. 

16. Dandy, W. E.: Experimental Hydrocephalus, Tr. Am. S. A. 37:397-428, 
1919. 

17. Hassin, G. B.: Hydrocephalus: Studies of the Pathology and Pathogenesis, 
with Remarks on the Cerebrospinal Fluid, Arch. Neurol. & Psychiat. 24:1164-1184 
(Dec.) 1930. 
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In all the cases operation was performed. Two patients died, 1 of 
subsequent urinary infection and the other after operation; in both 
hydrocephalus, of different degrees, was observed post mortem. One 
patient has improved markedly since operation. The other 2 patients 
have had too short a postoperative interval for evaluation of results. 
The operative and postmortem observations and the pathologic material 
are described and illustrated. 

2. The mechanism by which platybasia may produce neural damage 
is discussed, and its relationship to the Klippel-Feil syndrome and the 
Arnold-Chiari malformation is indicated. It is possible that the changes 
in the spinal cord observed in these conditions may have an explanatory 
bearing on the confusion which exists in the controversy over the 
true nature of primary syringomyelia. 

3. Routine roentgen examination of the foramen magnum and upper 
cervical portion of the spine is suggested in all cases in which a diag- 
nosis of cervical syringomyelia and in some cases in which a diagnosis 
of chronic hydrocephalus has been made. 

4. Surgical therapy in positive cases, with decompression of the 
foramen magnum, freeing of foraminal adhesions and _ occasionally 
amputation of the cerebellar tonsils, is advocated. 


ABSTRACT OF DISCUSSION 

Dr. Tracy J. Putnam, New York: The series of cases which the authors 
have reported is an interesting illustration of the fact that congenital abnormalities 
are apt to occur in groups. There are certain predilections among these groups. 
Hydrocephalus and spina bifida are frequently found to be associated; somewhat 
less often, hydrocephalus and abnormalities of the surface of the brain; very often, 
hydrocephalus and abnormalities of the posterior fossa, as well as web fingers, 
polydactylism and deformities elsewhere in the body. It appears that if anomalies 
occur in one germ layer in one segment they are apt to occur in the same germ 
layer in other segments, although they are not necessarily confined to this germ 
layer. 

This is an important condition to recognize. Surgeons have also had the experi- 
ence that operation in cases of such anomalies is occasionally attended with a’ fair 
degree of relief, which sometimes does not seem to be explained by what has 
been done. I think one might raise the question whether opening the cerebrospinal 
cavity might not be indicated in more of these cases. Roentgen treatment is 
sometimes effective, even when one is faced with deformities in addition to 
syringomyelia. 

I should like to ask Dr. Oldberg whether he has any explanation for the late 
onset of symptoms in many cases of what apparently is a congenital, probably 
hereditary, defect. 

I wish he would say more also about the presumed mechanism of hydrocephalus 
in these cases. Dr. Oldberg and Dr. Hassin recently published a paper on this 
subject (Hassin, G. B.; Oldberg, E., and Tinsley, M.: Changes in the 
Brain in Plexectomized Dogs, with Comments on the Cerebrospinal Fluid, Arcn. 
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NeuroL. & Psycurat. 38:1224 [Dec.] 1937), from which I gathered that they 
believe that obstruction to the outflow from the ventricular system would not 
be expected to produce hydrocephalus. 

Dr. Leo M. Davinorr, Brooklyn: I think the importance of this contribution 
lies in the fact that by application of the principle of the interrelationship of the 
brain and the spinal cord to their bony envelope the authors have been able to 
bring together apparently unrelated syndromes and have demonstrated that they 
have certain things in common. If one keeps in mind that at least during the 
growth period of the organism this interrelationship of the brain and spinal cord 
to the skull and spine is a dynamic one, it is easy to see how they have made 
the application. 

Several years ago an opportunity was given me to examine a large series 
of roentgenograms in the collection of the late Prof. T. Wingate Todd, of West- 
ern Reserve University School of Medicine, taken of normal children whom he 
had examined repeatedly from birth until the age of 18 or 20. By examining 
these roentgenograms of the skull, it was possible to see how from birth the 
effect of the growth of the brain had registered itself on the skull, with the con- 
volutional impressions of various degrees on the inner table. While this is the 
normal relation, the moment something abnormal takes place in the nervous 
system, on the one hand, or in the skull and spinal canal, on the other, the one 
affects the other. As an example may be cited the case of oxycephaly, in which 
there is premature closure of the sutures of the brain; in this condition there is 
immediately a marked increase in the convolutional markings, due to the fact 
that the skull does not give way in the normal manner to the growth of the 
brain; and frequently there are secondary effects—for example, atrophy of the 
optic nerves. 

The reverse may occur in a situation such as a birth injury affecting half the 
brain, in which case there is shrinkage of the brain substance but a corresponding 
change in the bony capsule in the opposite direction, namely, thickening of the 
skull with dilatation of the air sinuses to fill the space which failure of the brain 
to grow normally has left vacant. 

In applying a principle of this sort, it is possible to do as the authors have 
done—bring together a large number of what seem to be unrelated conditions 
with perhaps various etiologic factors and, having subjected them to this prin- 
ciple, work out a form of surgical therapy that may be of benefit in these con- 
ditions, which otherwise have been considered unamenable to any form of treatment. 


Dr. Ertc Ovpserc, Chicago: As Dr. Putnam has said, the surgical treatment 
of the rather hopeless condition « 


f syringomyelia has previously consisted of 
splitting the posterior columns and draining the syringomyelic cavity. Therefore, 
a new understanding of the causes underlying the condition represents an advance 
in therapy, in that one may surgically unblock the normal fluid pathways between 
the cranial and the spinal cavity, and between the intracranial ventricular and the 
subarachnoid spaces. 

In answer to the question why the neurologic manifestations of a congenital 
condition may appear as late as the third or fourth decade, I should say it is 
conceivable that for years the central nervous system may be able to compensate 
for the mild chronic interference with normal fluid dynamics, but that finally the 
compensation breaks. 


ELECTROENCEPHALOGRAMS OF “CONSTITUTIONALLY 
INFERIOR” AND BEHAVIOR PROBLEM 
CHILDREN 


COMPARISON WITH THOSE OF NORMAL CHILDREN AND ADULTS 


DONALD B. LINDSLEY, Px.D. 
AND 
KATHARINE KNOX CUTTS, M.D. 


EAST PROVIDENCE, R. I. 


The importance of the electroencephalogram as a clinical and experi- 
mental tool is constantly being demonstrated. Clinically, its most 
important applications have been in the diagnosis and study of epileptic 
and related conditions and in the discrimination and localization of 
tumors of the brain. Abnormal signs of other neurologic and psychiatric 
disorders have been recognized and studied, but so far with less marked 
success. One reason for this seems to be that there is a need for more 
detailed methods of analysis and quantification of records as well as 
the establishment of standards based on large numbers of so-called 
normal subjects. 

Experimentally, the correlation of the electrical activities of the 
brain with the functions of its various parts is being prosecuted chiefly 
in animals, and on this work much of the interpretation of the human 
electroencephalogram will ultimately depend. Important experimental 
contributions are also being made in the study of human electroencephalo- 
grams in relation to a variety of normal and abnormal physiologic con- 
ditions (such as metabolism, acid-base balance and sleep), developmental 
aspects as a function of age and the influence of drugs on the central 
nervous system. 

The present study is an attempt to supply additional standards based 
on detailed analyses of records from normal subjects, but more par- 
ticularly to demonstrate that the electroencephalograms of the normal 
subjects differ significantly from those of behavior problem children 
and a group of “constitutionally inferior” children. Reports of previous 
studies ' from this laboratory have discussed abnormalities in the elec- 
troencephalograms of behavior problem children. 

From the Emma Pendleton Bradley Home. 

This research was aided by a grant from the Rockefeller Foundation. 

1. Jasper, H. H.; Solomon, P., and Bradley, C.: Electroencephalographic 
Analyses of Behavior Problem Children, Am. J. Psychiat. 95:641-658, 1938. 
Cutts, K. K., and Jasper, H. H.: Effect of Benzedrine Sulfate and Phenobarbital 


(Footnote continued on next page) 


1199 


t | 
) 
y 
> 
S 
1 
5 
t 
1 
t 
f 
1 
] 
S 


1200 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


MATERIAL AND METHODS 


Normal Children.—This group consisted of 36 children (14 boys and 22 girls) 
who were apparently in good health and had ro known history of serious illness 
likely to affect the central nervous system. These children were selected from a 
middle class population, the only selective factor being an attempt to cover the 
age range of 7 to 13 years fairly evenly with boys and girls, so that comparisons 
could be made with the other groups of children. To our knowledge the subjects 
were all from good homes and environments and were not recognized as presenting 
any problem in behavior or management. Although intelligence quotients were 
not available for this group, it seems safe to estimate on the basis of their behavior 
and scholastic level that all were of average intelligence or above. 


College Students—This group of young adults consisted of 30 upper class 
students (18 men and 12 women) from Brown University, all of whom appeared 
to be healthy. Their scholastic rank attests to the fact that they were of high 
average or superior intelligence These subjects were included partly to provide 
additional adult norms and partly as a control group in which the factor of maturity 
and its possible effects on the electroencephalogram might be evaluated in a com- 
parison with the results in the group of normal children. 


Behavior Problem Children—In this group there were 50 children (44 boys 
and 6 girls) evenly distributed between the ages of 7 and 13 years who had been 
referred to the Emma Pendleton Bradley Home as presenting behavior problems. 
Their histories gave evidence of behavior difficulties, at home, at school or in the 
community, of sufficient degree to warrant their admission to the hospital for 
special study. These 50 children were selected from a larger group of behavior 
problem children on the basis of essentially normal physical and neurologic findings. 
All behavior problem children with a history of convulsions or other physical or 
neurologic symptoms which might be related to their behavior disorder were 
omitted from this group. The average intelligence quotient for the group was 98, 
with a range of 69 to 132. 

The behavior problems represented in this group were of wide variety and 
consisted of such factors as hyperactivity, irritability, restlessness, temper tantrums, 
lying, stealing, truancy, obscenity, running away from home and defiance of 
authority to the extent of unmanageability in the home or delinquency in the 
community. It should be emphasized that the majority of the children were from 
the low or middle economic classes. In most cases there were unfavorable 
environmental factors either in the home or in the community, but in many instances 
there were siblings making fairly satisfactory adjustments under the same circum- 
stances. 

“Constitutionally Inferior” Children.—This group consisted of 30 children from 
5 to 13 years of age, but for purposes of comparison with the other groups of 
children the data for only 22 of them (15 boys and 7 girls), ranging from 7 to 13 
years of age, are presented. For want of a better or more precise classification 
this group has been called “constitutionally inferior.” This may not be justified, 
but it is apparent that in general they had a very poor heritage, biologic, social, 
economic or medical. They were all wards of the state and for the most part 


on Behavior Problem Children with Abnormal Electroencephalograms, Arch. 
Neurol. & Psychiat. 41:1138-1145 (June) 1939. Lindsley, D. B., and Bradley, C.: 
Electroencephalography as an Aid to Understanding Certain Behavior Disorders 
of Childhood, Ztschr. f. Kinderpsychiat. 6:33-37, 1939. 
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had been found by social agencies to be unplaceable in foster homes. An average 
intelligence quotient of 88 (range of 61 to 113) indicates that as a group they 
were of dull normal or very low average mental ability. Only those abbreviated 
physical examination of whom gave negative results were used as subjects. 


APPARATUS AND PROCEDURE 

Four amplifying and recording channels made possible simultaneous recording 
from four regions of the head. The recording units consisted of a four pen ink- 
writing oscillograph (crystal) and a Westinghouse four element mirror oscillo- 
graph, which could be operated simultaneously. The data presented here were 
derived entirely from the ink writer records, the photographic records taken at 
random intervals during the continuous ink writer recording being used primarily 
as indicators of the accuracy of detail. The amplifiers were of the push-pull 
type throughout and had a time constant of approximately one second. They were 
operated at sufficient sensitivity to make 3 microvolt signals detectable and 
measurable. 

The routine electrode placement was as follows: Fourteen electrodes were 
attached over bilaterally homologous regions of the head, with pairs over the 
occipital, central and frontal regions and a so-called indifferent electrode over 
each mastoid process. The electrodes of each pair were 2.5 cm. apart, except when 
a so-called monopolar system (lead over the mastoid process to one of the occipital, 
central or frontal leads) of recording was followed. Both the “bipolar” and the 
“monopolar” system of recording were used, but analysis only of “bipolar” records 
is presented here. It was believed that the “bipolar” records gave a more localized 
and discriminative picture of the activities of the different regions of the head. 
The “monopolar” records were always of greater magnitude by about twofold 
and gave essentially the same pattern of activity in the occipital regions, but intro- 
duced a more prominent alpha component in the central and frontal regions than 
was characteristic of these regions in “bipolar” records. The “bipolar” records, 
therefore, gave a clearer picture of the nonalpha activities of the central and 
frontal regions. 

Small silver electrodes in the shape of hats with felt brims and coated with silver 
chloride were used. Electrode jelly was inserted through a hole in the top of the 
electrodes. The electrodes were attached by means of collodion. The interelectrode 
resistance was reduced to a minimum and equated for each pair of electrodes. 

The subject lay, with eyes closed, on a cot in a partially lighted and relatively 
soundproof room. An observer sat beside the subject and signaled all observable 
movements of eyes or other body parts. A recording period lasted from twenty 
to forty minutes, with records from all regions of the head systematically dis- 
tributed throughout. Frequent brief periods of rest allowed the subject to stretch or 
readjust himself and talk to the observer. This tended to put him at ease and 
to relieve any tensions or anticipations he may have had at the start. 

After several series of records the observer instructed the subject how to hyper- 
ventilate or overbreathe at a relatively uniform depth and constant rate. After 
a short control record hyperventilation was begun, the observer signaling each 
respiration. Hyperventilation was continued for one to one and one-half minutes 
unless a marked “effect” appeared before that time, in which case the subject 
was told to stop overbreathing and remain quiet until the records returned to their 
original state. 
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METHODS OF ANALYSIS OF RECORDS 


As a standard procedure, 3 meters of record, amounting to one hundred seconds 
in duration, was selected for analysis, 1 meter being taken from each third of 
the twenty to forty minute period of recording. This provided representative 
samples from the occipital, central and frontal regions throughout the period of 
recording. Preliminary to beginning the analysis a survey of the entire record 
was made to determine roughly what rhythmic groups or types of waves were 
present. Three or more waves in rhythmic sequence were taken to represent a 
rhythm if they had a relatively common pattern, amplitude and duration, but 
isolated waves of the same duration were also included in the measurements. 

Ten or more nonconsecutive groups of 10 alpha waves in sequence were selected 
at random throughout the 3 meters of record and measured in millimeters, the 
average of these measurements being converted into the frequency per second. 
Amplitude was determined for the first 100 alpha waves of each meter sample 
by marking off the peak to trough height of each wave on a piece of paper tape. 
The average amplitude for the 300 waves was converted into peak microvolts. The 
per cent of time that alpha waves were present in the three 1 meter samples was 
determined by moving a piece of transparent celluloid, marked with the longest 
and shortest alpha wave durations, along each meter of record, any waves which 
fell outside the alpha range being thus eliminated. Measurements of amplitude 
could be made with considerable accuracy to a lower limit of 3 microvolts, and 
measurements of the per cent of time each type of wave was present therefore 
could also be extended to this level. With the exception of some of the adult 
records, which were of low amplitude in the central and frontal regions, the values 
were usually well above the lower limit. 

The analysis with respect to the other types of waves was carried out in 
essentially the same way, except when waves were not plentiful. In such cases 
determinations of frequency and amplitude were made on as many groups of 
rhythmic waves as were available in the samples. If these proved too few for an 
adequate sampling, other sections of the records were examined. 

Measurements During Hyperventilation—Overbreathing in some cases produced 
what we have called a “hyperventilation effect.” This is defined as a distinct 
change (usually abrupt) in the electroencephalogram, consisting of a sequence of 
slow waves, ranging in frequency from 2 to 8 per second and usually of a magni- 
tude considerably above anything of similar frequency occurring in the records 
before hyperventilation. The “hyperventilation effect” may persist as a continuous 
series of rhythmic slow waves or may consist of repeated bursts of slow waves 
at irregular intervals. Two measurements were made, one of the duration from 
the beginning of hyperventilation to the onset of the “effect,” the other of the 
duration from the cessation of hyperventilation to the disappearance of the “effect.” 


RESULTS 


Detailed analyses of the records from the right occipital, central and 
frontal regions for all groups of subjects are presented in tables 1, 2 and 3. 
The data are arranged according to frequency bands, which seemed 
to form natural divisions and allow for classification of all rhythms 
encountered. Waves below 2 per second were not seen in the records of 
any of the subjects included in this study, although they have been found 
in a few cases of neurologic disorders which we have studied. 


TABLE 1.—Analysis of Occipital Electroencephalograms in Terms of Distinguishable 
Frequency Bands, Showing Frequency per Second, Amplitude in Micro- 
volts, Per Cent of Time Present and Number and Per Cent of 
Subjects Showing More Than 5 per Cent of Each 


Frequency Bands 
2 to 5 

Per cent of time present.. 

Number of subjects....... 


5 to 8 
Amplitude....... 
Per cent of time 
Number of subjects....... 
8 to 12 
Per cent of time present.. 
Number of subjects....... 
12 to 18 
Per cent of time present.. 


18 to 30 
Maximum amplitude...... 


Behavior Constitutionally 
Normal Problem Inferior College 
Children Children Children Students 
No.: 36 No.: 50 No.: 22 No.: 30 


4.6 (4.2-4.9) 


23 (9-42) 
11 (5-44) 
7 (9%) 


5.9 (5.3-6.5) 
16 (10-24) 
10 (5-27) 
6 (17%) 


9.4 (7.1-11.2) 
(6-53) 
(7-97) 


2 
35 (97%) 


14.2 (12-17) 


8 (6-11) 
37 (8-87) 
7 (19%) 


Ages: 7-13 


4.4 (3.0-5.1) 


27 (14-42) 
17 (5-31) 
18 (36%) 
6.2 (4.9-7.2) 
23 (13-33) 
14 (5-43) 
23 (46%) 


9.3 (7.6-10.7) 


27 (16-51) 
75 (19-96) 
50 (100%) 


13.3 (12-14) 


3 
Not determined 


30 (12-59) 
6 (12%) 


20.5 (16-26) 
28 (14-52) 


Ages: 7-13 


4.5 (2.6-5.3) 
31 (5-56) 
16 (5-35) 

5 (23%) 


6.5 (4.9-7.6) 
20 (10-37) 
17 (5-59) 


9 (41%) 


9.4 (7.4-10.5) 
28 (14-56) 


78 (26-97) 
22 (100%) 


Not determined 


Not determined 


Ages: 18-30 


None 


6.5 (5.2-7.7) 


17 (14-20) 
6 (3-10) 


3 (10%) 
10.3 (9.1-11.5) 
14 (6-26) 

75 (7-96) 


30 (100%) 


17.1 (12-20) 
10 (5-21) 
60 (3-88) 
4 (13%) 


21.6 (19-28) 


TABLE 2.—Analysis of Central Electroencephalograms in Terms of Distinguishable 
Frequency Bands, Showing Frequency per Second, Amplitude in Micro- 
volts, Per Cent of Time Present and Number and Per Cent of 


Frequency Bands 


2 to 5 
Per cent of time........... 
Number of subjects... 
5 to 8 
Per cent of time........... 
Number of subjects....... 
8 to 12 
Per cent of time 
Number of subjects....... 
12 to 18 
Per cent of time 
Number of subjects....... 
18 to 30 
Maximum amplitude...... 


Normal 
Children 
No.: 36 

Ages: 7-13 


4.8 (3.8-5.3) 
12 (7-18) 
14 (5-84) 
9 (25% 
6.2 (5.3-7.6) 
8 (4-13) 
12 (5-20) 
17 (47%) 


9.5 (7.6-11.5) 
9 (3-16) 

45 (13-89) 
36 (100%) 


13.1 (12-16) 
7 (4-9) 
27 (8-54) 
5 (14%) 


19.8 (17-22) 
15 (3-30) 


Behavior 
Problem 
Children 
No.: 50 
Ages: 7-13 


4.5 (3.0-5.1) 


16 (7-26) 
17 (5-32) 
26 (52%) 


6.1 (5.0-7.8) 


9.5 (7.5-11.6) 
12 (7-17) 
44 (10-89) 
46 (92%) 


12.0 (10.15) 


17 (4-26) 


5 (10%) 
21.6 (17-30) 
15 (3-42) 
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Subjects Showing More Than 5 per Cent of Each 


Constitutionally 


Inferior 
Children 
No.: 22 


6.3 (4.9-7.6) 


12 (3-26) 
20 (7-36) 
20 (91%) 


9.5 (7.8-11.0) 


11 (6-20) 
39 (7-70) 
22 (100%) 


Not determined 


Not determined 


College 
Students 
No.: 30 
Ages: 18-30 


4 
4 (3-5) 
1 
1 


7.0 (5.4-8.0) 
6 (3-15) 

8 (3-13) 
10 (33%) 


10.4 (9.4-12.4) 
6 (3-13) 


47 (7-80) 
28 (93%) 
14.3 (12-18) 
23 (12-30) 
3 (10%) 


| 
Number of subjects....... 
20.7 (18-28) 
4.5 (3.6-5.2) 9) 
15 (3-24) 
16 (5-38) 
5 23%) 
12 (5-21) 
17 (5-48) 
41 (82%) 
22.0 (18-25) 
8 (3-16) 
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Included under each frequency band are the averages and ranges of 
frequency per second, amplitude in microvolts and per cent of time the 
rhythm was present in the records. The number and per cent of subjects 
refer only to those whose records showed evidence of a particular rhythm 
at least 5 per cent of the time. This limit was set partly to have a 
uniform basis of comparison and partly to allow for errors of discrimina- 
tion and measurement. 


Tasi_e 3.—Analysis of Frontal Electroencephalograms in Terms of Distinguishable 
Frequency Bands, Showing Frequency per Second, Amplitude in Micro- 
volts, Per Cent of Time Present and Nwnber and Per Cent of 
Subjects Showing More Than 5 per Cent of Each 


Behavior COonstitutionally 


Normal Problem Inferior College 
Children Children Children Students 
No.: 36 No.: 50 No.: 22 No.: 30 
Frequency Bands Ages: 7-13 Ages: 7-13 Ages: 7-13 Ages: 18-30 
2 to 5 
Frequencey...........-0-... 4.8 (4.1-5.4) 4.4 (3.8-5.0) 4.4 (3.9-4.8) None 
9 (5-15) 14 (9-30) 9 (3-20) 
Per cent of time........... 17. (7-31) 11 (5-18) 11 (5-28) 
Number of subjects....... 6 (7%) 19 (38%) 3 (16%) 
5 to 8 
6.6 (5.5-7.2) 6.3 (4.9-7.4) 6.7 (5.8-7.6) 6.8 (5.3-7.8) 
8 (5-16) 13 (5-26) 8 (3-18) 4 (3-7) 
Per cent of time........... 13 (5-36) 20 (5-49) 19 (5-51) 9 (3-18) 
Number of subjects....... 9 (25%) 35 (66%) 14 (74%) 8 (27%) 
8 to 12 
9.1 (7.2-11.0) 9.3 (7.4-10.9) 9.4 (7.1-10.6) 10,3 (9.1-11.9) 
Amplitude........... 10 (6-18) 7 (3-21) 5 (3-7) 
Per cent of time........... 21 (5-40) 22 (5-36) 22 (5-57) 24 (12-41) 
Number of subjects....... 31 (86%) 36 (72%) 5 (78%) 15 (50%) 
12 to 18 
14.3 (11-18) 13.9 (11-16) Not determined 12.6 (11-14) 
Per cent of time........... 24 (12-45) 6 (5-7) 24 (23-25) 
Number of subjects....... 6 (17%) 5 (10%) 2 (7%) 
18 to 30 
21.4 (16-26) 22.0 (17-30) Not determined 23.0 (20-28) 
Maximum amplitude...... 29 (7-80) 30 (7-72) 14 (8-30) 


COMPARISON OF GROUPS IN TERMS OF FREQUENCY BANDS 

Two to 5 per Second Rhythms.—None of the 30 college students had 
rhythms within this range in the occipital or frontal region, and only 1 
subject’s records showed such a rhythm in the central region. In all three 
groups of children there were some with rhythms in this frequency band, 
but the per cent of behavior problem children with 2 to 5 per second 
rhythms was approximately twice that of either the normal or the 
“constitutionally inferior” group. For example, in the central region 
(table 2) 52 per cent of the behavior problem children had 2 to 5 per 
second waves, whereas only 25 per cent of the normal group and 23 per 
cent of the “constitutionally inferior” group showed such rhythms. The 
average frequency of these rhythms was essentially the same in all groups, 
but the average measurements of amplitude and per cent of time present 


A 
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were higher in the behavior problem group. Figure 1 B is an example 
of a 4 per second rhythm in the record of a behavior problem child. 

Five to 8 per Second Rhythms—The per cent of subjects with 
rhythms in this range was from two to three times as great in the behavior 
problem and “constitutionally inferior” groups as in the normal groups. 
The average amplitude and measurements of per cent of time present 
were also slightly greater in the former than in the latter groups. There 
were no significant differences in average frequency among the groups. 
Figure 1 C shows a prominent 6 per second rhythm in the frontal regions 
of a behavior problem child. 


ji SEC.) 


OCCIPITAL 

RFRONTAL 


FRONT, 


Fig. 1—A, electroencephalogram of a normal 11 year old boy, showing well 
regulated alpha rhythms of about 10 per second in the occipital, parietal and 
central regions and a mixture of alpha and faster beta waves in the frontal region. 
B, electroencephalogram of an 8 year old boy with a behavior disorder, showing 
abnormal slow waves of 4 per second, most marked in the parietal region. C, record 
of a 10 year old boy with a behavior disorder, showing “bursts” of 6 per second 
waves in the frontal regions. Calibration lines equal 50 microvolts. The time line 
is at the top, and the signal line at the bottom, of each record. 


Eight to 12 per Second Rhythms.—Among the three groups of 
children, all of comparable age ranges, there were no differences in the 
average frequency of the alpha waves, but the behavior problem and 
“constitutionally inferior” children had a higher average amplitude. The 
adult group had a higher average frequency and a lower average ampli- 


CENTRAL. 

FRONTAL 
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tude than the younger groups, which is in agreement with results from 
a previous study. The per cent of time measurements for all groups 
were similar, ranging from 72 to 78 in the occipital, 39 to 47 in the 
central and 21 to 24 in the frontal region. 

Twelve to 18 per Second Rhythms.—Only a small per cent of subjects 
in any of the groups showed rhythms within this range, and, so far as 
can be judged from the small number of cases, there were no significant 
differences among the groups except that the frequency was higher 
in the adult group. 

Eighteen to 30 per Second Rhythms.—This so-called beta band 
showed approximately the same average frequency and range in all the 
groups, but a lower maximum amplitude in the adult group. 

Comment.—From the preceding analysis it is obvious that the higher 
frequency bands,.8 to 12, 12 to 18 and 18 to 30 per second, are of no 
value in differentiating the three groups of children. However, there 
were important differences among the groups with respect to the low 
frequency bands. The per cent of subjects with rhythms of 2 to 5 or 
5 to 8 per second was much greater in the behavior problem and “‘con- 
stitutionally inferior” groups than in the normal group. The frequency 
of the slow waves was practically the same in all groups, but the values 
for amplitude and per cent of time present were in general greater in 
the behavior problem and “constitutionally inferior” groups. It should 
be emphasized that the normal adult group showed little evidence of 
5 to 8 per second rhythms and almost complete absence of 2 to 5 per 
second rhythms. In all groups the slow rhythms when present were 
more frequently found in the central than in the occipital or frontal 


region. 


FURTHER COMPARISON OF GROUPS IN TERMS OF PER CENT 
OF TIME MEASUREMENTS 

As has been brought out by examination of the data in the tables, 
there are significant differences between the normal and the other two 
groups with respect to the per cent of subjects whose records contain 
more than 5 per cent of 2 to 5 or 5 to 8 per second rhythms. However, 
we believe that little diagnostic significance should be attached to these 
rhythms if present less than 10 per cent of the time. If, therefore, one 
accepts 10 instead of 5 per cent as the criterion of significant evidence 
of slow waves, the contrast between the normal and the other groups is 
even more impressive. 


2. Lindsley, D. B.: A Longitudinal Study of the Occipital Alpha Rhythm 
in Normal Children: Frequency and Amplitude Standards, J. Genetic Psychol. 
§5:197-213, 1939. 
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This treatment of the data is shown graphically in figure 2. In the 
graph on the left, showing the percentages for the 2 to 5 per second 
waves, it may be observed that in all regions of the head the values 
for the behavior problem group are at least twice those for any of the 
other groups. Such waves are practically absent in the records of the 
college students and occur about equally in those of the normal and 
those of the “constitutionally inferior” children. 

The graph on the right shows the extent to which the 5 to 8 per 
second rhythms are represented in the three head regions in the various 
groups. Again, the college students are minimally represented. The 
normal children are represented chiefly in the central and the frontal 
region, to the extent of 31 and 14 per cent, respectively. The behavior 


problem and the “constitutionally inferior” group, on the other hand, are 
alike in having from two to ten times as great a representation as the 


normal groups. 


30} ADULTS CENTRAL 
on an GA | 
70 
60} il 
CENTRAL 
50} 50) | 
640 40 OCCIPITAL 
OCCIPITAL FRONTAL 


Fig. 2—The graph at the left shows the per cent of subjects in each group 
with 10 per cent or more of 2 to 5 per second waves. The graph at the right 


shows the same for 5 to 8 per second waves. 


In summary, it may be said that for any of the regions of the head 
less than 7 per cent of the normal adult group showed these apparently 
abnormal slow rhythms as much as 10 per cent of the time. Less than 
15 per cent of the normal children are represented in these low frequency 
bands, except in the central region, where 31 per cent had 5 to 8 per 
second rhythms at least 10 per cent of the time. The behavior problem 
and “constitutionally inferior” groups form a marked contrast to the 
normal groups, inasmuch as they both showed a much higher per cent 
(80 to 90 for the central region) of subjects with 5 to 8 per second 
waves. Only the behavior problem group, however, showed a high 
per cent (46 for the central region) of subiects with 2 to 5 per second 


Waves. 
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DIFFERENCES AMONG GROUPS IN RESPONSE TO HYPERVENTILATION 

Another important difference between the normal groups and the 
behavior problem and “constitutionally inferior” groups appears to lie 
in the response to hyperventilation, or overbreathing. It is well known 
that voluntary overbreathing can be used to induce seizures in certain 
epileptic persons. Gibbs, Davis and Lennox * have shown not only that 
cortical signs of seizure can be produced in this way in some epileptic 
subjects but that, if pushed far enough, overbreathing will induce slow 
waves of abnormal character in normal subjects. We have found the 


—$ 
OCCIPITAL 

PARIE TAL 

CENTRAL 

FRONTAL 


BEGIN HYPERVENTILATION. 


OF “EFFECT” 


Fig. 3.—Records of an 11 year old boy with a behavior disorder, showing a 
“hyperventilation effect” in the form of a “burst” of 3 per second waves forty-nine 
seconds after the start of overbreathing. Each deep breath is indicated on the 
signal line. Thirty seconds of record is omitted between A and B and between 
B and C. C shows return of the electroencephalogram to the original state after 
hyperventilation. Calibrations equal 100 microvolts. 


hyperventilation procedure valuable in bringing out latent signs of 
abnormality, providing it is limited to a period of about a minute to a 
minute and a half. To make comparisons we have determined the number 
of subjects in each group whose records showed within one minute after 


3. Gibbs, F. A.; Davis, H., and Lennox, W. G.: The Electroencephalogram in 
Epilepsy and in Conditions of Impaired Consciousness, Arch. Neurol. & Psychiat. 
34:1133-1148 (Dec.) 1935. 
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the start of hyperventilation what we have defined as a “hyperventilation 
effect.” Figure 3 shows such an “effect” in one of the members of the 
behavior problem group. 

Of 42 members of the behavior problem group on whom hyper- 
ventilation procedures were carried out, 25 (60 per cent) showed a 
distinct “effect” similar to that seen in figure 3. Of 19 of the “con- 
stitutionally inferior” group, 9 (47 per cent) were found to give a 
“hyperventilation effect.’ In contrast to the results in these two groups, 
only 7 (21 per cent) of the 34 normal children and only 1 (6 per cent) 
of the 17 normal adults on whom this procedure was carried out gave 
a “hyperventilation effect.” Not only did smaller percentages of normal 
subjects give a “hyperventilation effect” but the “effect” was less marked 
in suddenness of onset, amplitude and persistence of the slow waves 
than in the other groups. 

The onset of the “effect” was earlier in the behavior problem group 
than in any of the other groups. When “hyperventilation effects” 
occurring within ninety seconds are considered, the average duration of 
hyperventilation until the onset of an “effect” was thirty-two seconds 
in the behavior problem group, thirty-nine seconds in the “constitu- 
tionally inferior” group and fifty seconds in the group of normal 
children. It was found also that the slow waves induced persisted longer 
after cessation of hyperventilation in the behavior problem group 
(average duration, twenty-six seconds) than in the “constitutionally 
inferior” group (ten seconds) or in the normal group (fourteen seconds). 


QUALITATIVE DIFFERENCES IN PATTERNS OF ACTIVITY 

The measurements of frequency, amplitude and per cent of time of 
the various rhythms characterize the patterns of activity in the elec- 
troencephalogram to a certain extent, but there are some aspects of the 
patterns which are not readily quantified, namely, the regularity in the 
shape and duration of successive waves, the sharp or slow modulations 
of amplitude and the irregular fluctuations from one pattern to another. 
We believe that the patterns of activity found in records of behavior 
problem children, particularly in the central and frontal regions, tend 
to be more disorganized (irregular in shape and rhythm) than those 
of normal subjects. However, when slow waves are present they are 
often more rhythmic and regular in the behavior problem group than in 
the normal subjects. The slow waves, owing partly to the slight increase 
in size and per cent of time present in the records of behavior problem 
children, but also to their organized appearance in “bursts” or series,” 
stand out more clearly than do those found in the tracings of normal 
subjects. 
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COMMENT 

Analysis of the electroencephalograms has revealed three main fac- 
tors which distinguish the behavior problem children as a group from 
the group of normal children. These factors are a higher per cent with 
2 to 5 per second waves, 5 to 8 per second waves and “hyperventilation 
effects” among the members of the behavior problem group. With 
respect to the 2 to 5 per second waves the “constitutionally inferior” 
children were more like the normal children, but with respect to the 
5 to 8 per second waves they were more like the behavior problem 
children. A highly selected group of normal adults (college students) 
showed little evidence of either type of rhythm. 

Slow waves of 2 to 5 per second in a waking subject are generally 
conceded to be abnormal, and their absence in the majority of the normal 
children and adults in our series supports this contention. Waves of 
this frequency are thought to be associated particularly with convulsive- 
like disturbances, and although the 2 to 5 per second waves found (in 
the central region) in about 45 per cent of our behavior problem 
subjects were of smaller magnitude than, and often of different pattern 
from, those associated with actual seizures, we believe that they are an 
indication of convulsive tendencies. None of the behavior problem 
children included in this study had a clinical history of seizures of any 
kind, but it is thought that the 2 to 5 per second waves in their records 
may be suggestive of subthreshold convulsive activity. 

Waves of 5 to 8 per second frequency are also thought to be abnormal 
in waking states, and Gibbs, Gibbs and Lennox * associated certain 
patterns of waves within this frequency range with psychomotor epilepsy. 
The majority of the normal children and adults in our series did not show 
waves of 5 to 8 per second in significant amounts, although as many 
as half of the normal children and 30 per cent of the college students 
had them at least 5 per cent of the time in the central region. On 
the other hand, only 1 of the college students and only 31 per cent 
of the normal children had as much as 10 per cent of the 5 to 8 per 
second waves in the central region, whereas from 80 to 90 per cent 
of the behavior problem and “constitutionally inferior” children had 
such rhythms. 

Apparently, then, occasional very brief runs of 5 to 8 per second 
waves in the frontal-and central regions are not unusual in normal 
subjects, but it is our belief that if they are present as much as 10 per 
cent of the time in well organized “runs” or “bursts” they should be 


4. Gibbs, F. A.; Gibbs, E. L., and Lennox, W. G.: Epilepsy: A Paroxysmal 
Cerebral Dysrhythmia, Brain 60:377-388, 1937; The Likeness of the Cortical 
Dysrhythmias of Schizophrenia and Psychomotor Epilepsy, Am. J. Psychiat. 95: 


255-269, 1938. 
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considered abnormal. On this basis the majority of the behavior problem 
and “constitutionally inferior” children in our series showed rhythms 
which come under the abnormal classification, whereas few of the normal 
children and none of the normal adults had rhythms which would be so 
classified. 

Not only were the slow waves which we have interpreted as 
abnormalities or cortical disturbances more frequently found in the 
records of the behavior problem and “constitutionally inferior” groups, 
but the “hyperventilation effects,” which we interpret as latent signs 
of abnormality, were present to a more marked degree and in a larger 
per cent of cases than in the normal groups. Also, the “hyperventila- 
tion effects’ appeared earlier and persisted longer in the behavior 
problem group than in the other groups. These facts suggest that the 
behavior problem children had a lower cortical threshold of excitation 
and a greater sensitivity to all sorts of disturbances arising in the cortex. 

This might be interpreted to mean that minor lesions, atrophy, irrita- 
tions and the like, although insufficient to produce neurologic symptoms, 
could in some way serve to excite a sensitive cortex and thus produce 
the slow rhythms. We are more inclined to believe, however, that the 
slow rhythms are in large part due to some underlying physiologic 
imbalance, such as shifts in the acid-base balance or the blood sugar 
level or disturbances in equilibrium of other constituents of body fluids. 
The influence of hyperventilation in accentuating slow rhythms already 
present, and in some cases in introducing new ones, seems to support 
this notion. Hyperventilation by increasing the py of the blood apparently 
lowers the excitatory threshold of the cortex and favors the development 
of slow waves of increased magnitude. 

Whatever the cause, the greater prevalence of the two types of slow 
waves and “hyperventilation effects” in the behavior problem children 
than in the normal children suggests a disturbance of cortical function 
which may be an important factor in the inability of the former group 
to adjust to environmental conditions, particularly if such conditions are 
adverse. On the same basis, one might expect that the so-called normal 
children whose electroencephalograms showed significant evidence of 
disturbances in the form of slow waves would be poorer risks in the face 
of persistent environmental difficulties than those whose records did 
not show such electrocortical disturbances. Of the “constitutionally 
inferior” group, who showed as high a percentage of subjects with 5 to 8 
per second waves as the behavior problem group, 5 presented definite 
behavior problems according to reports from housemothers, even though 
they lived in a protected and restricted institutional environment. The 
others of the group presumably would not do well except under the 
most favorable environmental circumstances, or under rigid control in 
an institutional environment. 
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In a subsequent paper dealing only with behavior problem children 
an attempt will be made to classify their electroencephalograms still 
further and to relate them to the various types of behavior observed as 
well as to other possible factors involved. 


SUMMARY 

A detailed analysis of the electroencephalograms from the occipital, 
central and frontal regions of the head is presented for four groups of 
subjects: 30 normal adults, 36 normal children, 50 behavior problem 
children and 22 “constitutionally inferior’ children. The analysis is in 
terms of the frequency, amplitude and per cent of time of the rhythms 
grouped according to frequency bands. 

The electroencephalograms of the behavior problem children differ 
from those of the normal children in three main ways, by showing a higher 
per cent of subjects with (1) 2 to 5 per second waves, (2) 5 to 8 per second 
waves and (3) abnormal activity induced by hyperventilation. In addi- 
tion, the average per cent of time present and the amplitude of the 
slow waves are greater for the behavior problem group than they are 
for the small group of normal subjects with such rhythms. The “con- 
stitutionally inferior” group resembles the behavior problem group, but 
has a lower per cent of subjects with 2 to 5 per second waves. The 
frequency bands above 8 per second are of no value in differentiating 
the three groups of children. There is little evidence of either type of 
slow waves or of response to hyperventilation in the normal adult group. 

The differences in the amount of abnormal slow waves among the 
various groups are discussed and the suggestion is made that such 
disturbances of cortical function are probably important factors in the 
causation of behavior disorders. 


CEREBRAL METABOLISM IN MONGOLIAN IDIOCY 
AND PHENYLPYRUVIC OLIGOPHRENIA 


HAROLD E. HIMWICH, M.D. 
AND 
JOSEPH F. FAZEKAS 
ALBANY, N. Y. 


For any organ to function properly a constant supply of energy must 
be available. This energy is obtained from the oxidation of various 
foodstuffs. The brain oxidizes sugar predominantly. For this reason 
cerebral disturbances may develop as results either of hypoglycemia or 
of anoxia. The brain is more sensitive than other organs to lack of 
oxygen. If the cerebral circulation is interrupted for a few seconds 
unconsciousness supervenes. Similarly, hypoglycemia may produce 
impairment of the functions of the brain. The brain is unlike other 
organs, which seem to oxidize both fat and carbohydrate. For example, 
the oxygen uptake of muscle remains unchanged during hypoglycemia, 
as muscle can oxidize fat when carbohydrate is not available.1 The 
brain, on the other hand, when deprived of its chief foodstuff is no longer 
able to sustain its functions, so that coma may develop. A cerebral 
respiratory quotient close to unity, a value which indicates the oxidation 
of carbohydrate, has been observed in animals * and in human subjects.* 

Thus, the utilization of oxygen and sugar affords a measure of 
cerebral metabolism. Preliminary observations indicate that the con- 
sumption of oxygen per hundred cubic centimeters of blood traversing 
the adult human brain is 7.43 volumes per cent, while that of sugar is 
about 14.6 mg. per hundred cubic centimeters. The purpose of the 
present investigation is to study the metabolism of the brain in cases 
of mongolian idiocy and phenylpyruvic oligophrenia. Mongolian idiocy 
is a name given to a type of mental deficiency associated with special 
physical peculiarities (the patients were selected by Drs. Humphreys and 
Kreezer ** according to the specifications of Drs. Doll and Kuenzel). 

Aided by a grant from the Child Neurology Research (Friedsam Foundation). 

From the Department of Physiology and Pharmacology, Albany Medical Col- 
lege, Albany, N. Y., and Letchworth Village, Thiells, N. Y. 

1. Himwich, H. E., and Fazekas, J. F.: Endocrinology 21:800, 1937. 

2. Himwich, H. E., and Nahum, L. H.: Am. J. Physiol. 101:446, 1932. 

3. Lennox, W. G.: The Cerebral Circulation: XIV. The Respiratory 
Quotient of the Brain and of the Extremities in Man, Arch. Neurol. & Psychiat. 
26:719 (Oct.) 1931. 

3a. Kreezer, G.: Am. J. Psychol. 52:503, 1939. 
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A rarer type of mental deficiency has been termed phenylpyruvic oligo- 
phrenia by Jervis.t The members of this group usually are more retarded 
mentally than the mongolian idiots and possess different physical features, 
They eliminate an abnormal substance in the urine, phenylpyruvic acid. 
The number of persons with phenylpyruvic oligophrenia, though smaller 
than that of mongoloid idiots, included, nevertheless, all that were avail- 
able in such a large institution as Letchworth Village. 


METHOD 

Samples of arterial and of venous blood were collected practically 
simultaneously. The arterial blood was drawn usually from the femoral 
artery and occasionally from the brachial or the internal carotid artery. 
The venous blood was obtained from the internal jugular vein, just as it 
leaves the cranium at the jugular foramen, by the method of Myerson, 
Halloran and Hirsch.° In infants a third sample of blood was taken 
from the longitudinal sinus, through the patent fontanel. These samples 
of blood were analyzed for their oxygen ® and sugar‘ contents. The 
difference between the oxygen and sugar contents of the arterial and 
those of the venous blood revealed the cerebral utilization of these sub- 
stances. Peripheral circulation time was also determined by the objective 
method of Robb and Weiss,* in order to obtain data on the circulation 
rate of the subjects. 

RESULTS 

The accompanying table presents the results obtained in 65 persons 
with mongolism. The cerebral oxygen utilization of 45 adults with 
mongolism was 5.62 volumes per cent. This value is significantly less 
(1.81 + 0.17) than the average of 7.43 volumes per cent for normal 
persons. The difference of 1.81 volumes per cent reveals a reduction 
of 24.4 per cent. The sugar uptake was also decreased and averaged 
7 mg. per hundred cubic centimeters, in contrast to 14.6 mg. per hundred 
cubic centimeters for the controls. The circulation time obtained for 33 
adults with mongolism averaged twelve and seven-tenths seconds, as 
against fifteen and six-tenths seconds for the controls. The average 
oxygen consumption of the children with mongolism of 4.98 volumes 
per cent appears more depressed than that of the adults, but P = 0.15 


4. Jervis, G. A.: Phenylpyruvic Oligophrenia: Introductory Study of Fifty 
Cases of Mental Deficiency Associated with Excretion of Phenylpyruvic Acid, 
Arch. Neurol. & Psychiat. 38:944 (Nov.) 1937. 

5. Myerson, A.; Halloran, R. D., and Hirsch, H. L.: Technic of Obtaining 
Blood from the Internal Jugular Vein and the Internal Carotid Artery, Arch. 
Neurol. & Psychiat. 17:807 (June) 1927. 

6. Van Slyke, D. D., and Neill, J. M.: J. Biol. Chem. 61:523, 1924. 

7. Hagedorn, H. C., and Jensen, B. N.: Biochem. Ztschr. 135:46, 1923. 

8. Robb, G. P., and Weiss, S.: Am. Heart J. 8:650, 1932. 
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by Fisher’s method, which shows that the difference cannot be regarded 
as statistically significant. The six observations made on infants with 
mongolism by comparison of samples of the arterial and of the internal 
jugular venous blood yielded the lowest average, 3.72 volumes per cent. 
This value, with P < 0.01, is significantly less than that of the adults 
with mongolism. In addition, blood was drawn from the fontanel on four 
occasions, and the average uptake was found to be 3.63 volumes per 
cent. This is in contrast to the value for the normal infants, who 
had an average of 8.59 volumes per cent. The difference is 4.76 volumes 
per cent, a reduction of 57.7 per cent. The oxygen content of the cerebral 
blood, which was lowest in the infants, 14.51 volumes per cent, increased 
to 15.71 volumes per cent in the children and attained a value within 
normal limits, 18.49 volumes per cent, in the adults. 

Fifteen persons with phenylpyruvic oligophrenia (whose ages ranged 
from 5 to 39 years, with an average of 20 years) had an average oxygen 


Observations on Persons with Mongolian Idiocy and Phenylpyruvic Oligophrenia 


Average Arteriovenous 
Difference in 


Number of Oxygen, Sugar, Mg. 
Condition Observations Vol. % per 100 Ce. 
Mongolism 
Infants (internal jugular vein).......... Mee fe 6 3.72 


Phenylpyruvic oligophrenia................... P 14 5.84 8 


consumption of 5.84 volumes per cent, a decrease of 1.59 volumes per 
cent, or 21.4 per cent, below that of the controls. This difference may 
be regarded as significant, for P = 0.01. The sugar uptake in cases of 
phenylpyruvic oligophrenia was reduced to 8 mg. per hundred cubic 
centimeters. The average oxygen content of the arterial blood was 16.74 
volumes per cent. 
COMMENT 

Mongolism.—A review of the results obtained in mongolian idiots 
reveals a diminished utilization of oxygen and sugar from each hundred 
cubic centimeters of blood passing through the brain. This may be 
caused either by decreased cerebral metabolism or by a faster blood 
flow or by both. It is true that one does not know the rate of cerebral 
blood flow, but if in the resting subject it is proportional to that of 
the systemic circulation, then it is not very different from the normal, 
for the circulation time of the subjects with mongolism, twelve and 
seven-tenths seconds, is approximately that of the controls, fifteen and 


six-tenths seconds. The difference, if significant, may be imputed to 


= 
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the shorter distance traversed by the injected cyanide, as a result of the 
smaller stature of the persons with mongolism. 

In an effort to evaluate the two possible factors of increased blood 
flow and diminished cerebral metabolism, it is of aid to use data obtained 
by methods other than those employed in this study. Meyer and Jones ® 
came to the conclusion that the brains of some persons with mongolism 
reveal changes similar to those found in carbon monoxide poisoning. 
In both instances proliferation of the fibrous glia are interpreted as 
secondary to anoxia. Thus, it would seem that the cerebral tissues of 
persons with mongolism suffer from anoxia because they are incapable 
of utilizing the oxygen present in the blood. With the pulmonary 
and circulatory apparatus functioning normally in these persons, the 
arterial blood carried a volume of oxygen which was somewhat reduced 
but was, nevertheless, adequate for the cerebral requirement. If a 
decrease of metabolism exists, it cannot be imputed to impairment of 
the oxygen supplies but must be ascribed to changes in the cerebral 
structure or function. Endocrine changes are characteristic of mongol- 
‘© and since the internal secretions influence the rate of enzymatic 
reactions, the decrease of cerebral metabolism in mongolism may be 


ism, 


caused by impairment of one or another of the enzyme systems which 
facilitate oxidations. 

Phenylpyruvic Oligophrenia.—The patients with phenylpyruvic 
oligophrenia, like those with mongolism, also exhibited decreased utili- 
zation of oxygen and sugar per hundred cubic centimeters of blood. 
The data on these subjects are not as numerous as those obtained for 
the patients with mongolism, but nevertheless are sufficient to reveal a 
decreased arteriovenous difference in oxygen content of cerebral blood. If 
this is an indication of diminished cerebral metabolism, such a diminution 
may be imputed to lack of an oxidative enzyme, a defect similar to that 
which prevents the oxidation of phenylalanine. Recent work reveals 
that normal babies born prematurely exhibit a similar defect in the 
metabolism of phenylalanine and tyrosine.'? In the premature infants, 
however, this condition may be remedied by the administration of 
increased amounts of vitamin C, a substance which probably acts 
catalytically, like an enzyme. 

Relation Between Mental Deficiency and Reduced Cerebral 
Metabolism.—Experimental work has revealed that diminished cerebral 


9. Meyer, A., and Jones, T. B.: J. Ment. Sc. 85:206, 1939. 

10. Benda, C. E.: Studies in Mongolism: II. The Thyroid Gland, Arch. 
Neurol. & Psychiat. 41:243 (Feb.) 1939; III. The Pituitary Body, ibid. 42:1 
(July) 1939. 

11. Levine, S. Z.; Marples, E., and Gordon, H. H.: Science 90:620, 1939. 
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metabolism, whether due to lack of oxygen ** or of sugar,'* may lead 
to permanent changes in cerebral function, changes which persist after 
the sugar and oxygen again become available to the brain. With an 
inadequate cerebral metabolism in early life the brain may never gain 
normal function. In this connection it is especially significant that the 
younger the person with mongolism, the greater the decrease in cerebral 
metabolism. The energy supplies are inhibited most profoundly just at 
the time that growth is greatest and therefore most damage can be done 
by inadequate metabolism. This is in agreement with morphologic studies 
which have revealed ** that the brain as a whole, especially the brain 
stem and the cerebellum, exhibit lack of development. If this explana- 
tion is correct, the mechanism of the mental deficiency may be compared 
with the changes produced in the experiments of Andreyev,’® who 
produced depressed cerebral metabolism by ligating cerebral blood vessels 
in a dog 1% months old. At the age of 2 years the behavior of this 
animal remained that of a puppy. Similarly, in phenylypruvic oligo- 
phrenia, the mental deficiency may be secondary to the impairment of 
cerebral metabolism. At present, however, the available data are insuff- 
cient to establish the mechanisms for the production of mental deficiency, 
which may be different in mongolism and in phenylpyruvic oligophrenia. 
There are three possible relationships between mental deficiency and 
depressed cerebral metabolism. The mental deficiency may be the result 
of diminished cerebral metabolism and associated structural changes 
starting during early development. It is also possible that the deficiency 
and the impairment of cerebral oxidation are independent products of 
the same underlying cause, for example, an enzyme deficiency. Finally, 
the depression of cerebral metabolism and the mental deficiency may 
be unrelated phenomena. Changes have been observed by Kreezer ** in 
electroencephalograms of persons with mongolism. But there are no data 
indicating the relationship between these changes and metabolic processes. 

Both in mongolian idiocy and in phenylpyruvic oligophrenia, oxygen 
and sugar are consumed in stoicheometric proportions, approximately 
3 ce. of oxygen to 4 mg. of sugar. It is interesting that in normal 
subjects more sugar disappears than can be accounted for by utilization 


12. Gildea, E. F., and Cobb, S.: The Effects of Anemia on the Cerebral 
Cortex of the Cat, Arch. Neurol. & Psychiat. 23:876 (May) 1930. 

13. Himwich, H. E.; Fazekas, J. F.; Bernstein, A. O.; Campbell, E. H., and 
Martin, S. J.: Proc. Soc. Exper. Biol. & Med. 39:244, 1938. 

14. Davidoff, L. M.: The Brain in Mongolian Idiocy: A Report of Ten Cases, 
Arch. Neurol. & Psychiat. 20:1229 (Dec.) 1928. 

15. Andreyev, L. A.: Functional Changes in the Brain of the Dog After 
Reduction of the Cortical Blood Supply: II. Disturbances of Conditioned Reflexes 
After Ligature of Arteries, Arch. Neurol. & Psychiat. 34:699 (Oct.) 1935. 
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of oxygen. A similar phenomenon occurs !n persons with schizophrenia.” 
In the two mental deficiencies under consideration, however, the theo- 
retic stoicheometric relationship has been found. An explanation of this 
difference is not available. 

The oxygen content of the arterial blood in infants with mongolism 
is low, indicating anemia. This adds to their difficulties of survival. 
However, as in the case of oxygen uptake, the condition improves with 
age. The average arterial oxygen content for the patients with phenyl- 
pyruvic oligophrenia is also low. 


CONCLUSION 

In mongolian idiocy the brain removes less than the normal amount 
of oxygen and sugar from each hundred cubic centimeters of blood 
passing through that organ. The same phenomenon, though to a 
lesser extent, is observed in phenylpyruvic oligophrenia. Such results 
might be caused by a decrease in cerebral metabolism or by a faster cere- 
bral blood flow. A review of the literature indicates that the diminished 
metabolism of the brain is the more probable of the two alternatives. 
Possible relationships between mental deficiency and diminished cerebral 
metabolism are discussed. 

16. Himwich, H. E.; Bowman, K. M.; Wortis, J., and Fazekas, J. F.: J. Nerv. 
& Ment. Dis. 89:273, 1939. 


PALLIDOHYPOTHALAMIC TRACT, OR X BUNDLE 
OF MEYNERT, IN THE RHESUS MONKEY 


FLAMINIO VIDAL, M.D.* 


CHICAGO 


The term pallidohypothalamic tract was used by Bard and Rioch 
(1937) + to designate a bundle of well myelinated fibers which they 
observed leaving the main bundle of pallidofugal fibers and running 
into the hypothalamus, to end, or at least to lose their myelin sheaths, 
in the region of the ventromedial hypothalamic nucleus. These observa- 
tions were made on a decorticate cat from which the corpus striatum 
had not been removed. The origin from the corpus striatum of the 
bundle in question was shown by its degeneration in another decorticate 
cat, in which the corpus striatum was destroyed along with the cortex. 
Various terms have been applied to this bundle, and it will serve to 
avoid confusion if the synonyms are listed here. 

The pallidohypothalamic tract has been described under that name 
by Papez,? and by Ranson and Ranson*; and as the hypothalamic 
fasciculus by Krieg *; hypothalamic tegmental tract by Rioch*; pinsel- 
formiges Faserbiindel by Kodama®; decussatio anterior regionis sub- 
thalamicae by Ganser *; fasciculus of the tuber cinereum by von Gudden,* 

* Fellow of the Rockefeller Foundation. 

From the Institute of Neurology, Northwestern University Medical School. 

1. Bard, P., and Rioch, D. M.: A Study of Four Cats Deprived of Neocortex 
and Additional Portions of the Forebrain, Bull. Johns Hopkins Hosp. 60:73, 1937. 

2. Papez, J. W.: Thalamic Connections in a Hemidecorticate Dog, J. Comp. 
Neurol. 69: 103, 1938. 

3. Ranson, S. W., and Ranson, M.: Pallidofugal Fibers in the Monkey, Arch. 
Neurol. & Psychiat. 42:1059 (Dec.) 1939. 

4. Krieg, W. J. S.: The Hypothalamus of the Albino Rat, J. Comp. Neurol. 
55:19, 1932. 

5. Rioch, D. M.: Studies on the Diencephalon of Carnivora: III. Certain 
Myelinated-Fiber Connections of the Diencephalon of the Dog (Canis Familiaris), 
Cat (Felis Domestica), and Aevisa (Crossarchus Obscurus), J. Comp. Neurol. 
93:319, 1931. 

6. Kodama, S.: Ueber die sogenannten Basalganglien, Schweiz. Arch. f. 
Neurol. u. Psychiat. 23:38, 1929. 

7. Ganser, S.: Vergleichendanatomische Studien tiber das Gehirn des Maul- 
wurfs, Morphol. Jahrb. 7:591, 1882. 

8. von Gudden, B.: Ueber die Kreuzung der Nervenfasern im Chiasma 
nervorum opticorum, Arch. f. Ophth. (pt. 1) 25:1, 1879. 
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Déjerine,? Nicolesco and Nicolesco’® and Tilney and Riley," and 
X Biindel by Meynert,’? Forel,’* Schnopfhagen ** and von Kolliker.*® 
As some of these terms indicate, the pallidohypothalamic tract has often 
been confused with Ganser’s commissure, because the fibers of the two 
overlap to some extent. 

This relation is well illustrated by figures 2 and 3 accompanying the 
paper by Ranson and Ranson.* The most rostral fibers of the pallido- 
hypothalamic tract intermingle with those of Ganser’s commissure, but 
the majority of the fibers lie in a plane caudal to that occupied by the 
commissural fibers. 

There have been available for study sections of the brain of 2 rhesus 
monkeys (Macaca mulatta), which as a result of degenerations produced 
by fortunately situated lesions, placed with the Horsley-Clarke instru- 
ment, have shown clearly that the pallidohypothalamic tract and Ganser’s 
commissure are separate and distinct. Frontal sections of the brain of 
monkey 14, stained alternately by the Weil and the cresyl violet method, 
revealed a lesion in the anterior part of the hypothalamus to the left of 
the midline, extending ventrad as far as the optic chiasm. The lesion 
resulted in bilateral degeneration (wallerian and retrograde) of the 
commissure of Ganser, but Meynert’s commissure was not seriously 
damaged (fig. 1 A, at WM). At a slightly more caudal level the lesion 
destroyed the pallidofugal fibers and the fornix, but on the opposite 
side the ansa and the fasciculus lenticularis were seen to be intact, and 
from the caudally directed pallidofugal bundle, formed by the union of 
the ansa and the fasciculus lenticularis, a pencil-like bundle was directed 
ventromedially toward the ventromedial hypothalamic nucleus (fig. 1 B). 
This was the pallidohypothalamic tract, and it remained unchanged, 
although Ganser’s commissure was degenerated. 

9. Déjerine, J.: Anatomie des centres nerveux, Paris, Rueff & Cie, 1895, vol. 
1; 1901, vol. 2. 

10. Nicolesco, I., and Nicolesco, M.: Quelques données sur les centres végé- 
tatifs de la région infundibulotubérienne et de la frontiére diencéphalo-télencépha- 
lique, Rev. neurol. 2:289, 1929. 

11. Tilney, F., and Riley, H. A.: The Form and Functions of the Central 
Nervous System, ed. 3, New York, Paul B. Hoeber, Inc., 1938. 

12. Meynert, T.: The Brain of Mammals, in Stricker, S.: Manual of His- 
tology, translated by H. Power, J. J. Putnam, J. O. Green and others, New York, 


William Wood & Company, 1872, chap. 32, p. 650. 

13. Forel, A.: Untersuchungen tber die Haubenregion und ihre oberen Ver- 
kniipfungen im Gehrin des Menschen und einiger Saugethiere, mit Beitragen zu 
den Methoden der Gehirnuntersuchung, Arch. f. Psychiat. 7:393, 1877. 

14. Schnopfhagen, F.: Beitrage zur Anatomie des Sehhiigels und dessen 
nachster Umgebung, Sitzungsb. d. k. Akad. d. Wissensch. Math.-naturw. Cl. 
76:315, 1877. 

15. von Kolliker, A.: Handbuch der Gewebelehre des Menschen, ed. 6, Leipzig, 
Wilhelm Engelmann, 1896. 
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Ganser’s commissure had not entirely disappeared. On the side 
opposite the lesion, some of the fibers were seen to persist dorsal to 
Meynert’s commissure in a fragmented and degenerating condition 
(fig. 1 A, at G). At the level of the anterior pillar of the fornix some 


B 


Fig. 1—Photomicrographs from frontal sections of the brain of monkey 14 
(stained by Weil’s method), showing the intact pallidohypothalamic tract and the 
degenerated Ganser’s commissure. In this figure and in figure 2, F indicates the 
fornix; G, Ganser’s commissure; G P, the globus pallidus; L, the lesion; M, 
Meynert’s commissure; O T, the optic tract; P, the pallidofugal bundle, formed 
by the junction of the ansa and the fasciculus lenticularis, and P H, the pallido- 
hypothalamic tract. 
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of these degenerating fibers could be traced toward the fornix, but few 
passed through it. On the other hand, the normal fibers of the pallido- 
hypothalamic tract, running at right angles to the fornix, passed for the 
most part across its medial border, although a considerable number ran 


Fig. 2—Photomicrographs from frontal sections of the brain of monkey S6 
(stained by the Marchi method), showing degeneration of the pallidohypothalamic 
tract resulting from damage to the globus pallidus. 


directly through it. The absence of degeneration in the pallidohypo- 

thalamic tract shows that it is independent of Ganser’s commissure. 
The brain of monkey S6, which had been prepared by the Marchi 

method and cut in frontal sections, had a lesion in the medial part of 
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the globus pallidus and zona incerta on the right side. The ansa and 
fasciculus lenticularis were degenerated, the two forming a large bundle 
of degenerated fibers which coursed caudad along the medial border of 
the globus pallidus. The degenerated pallidohypothalamic tract could 
be seen emerging from this pallidofugal bundle, running ventromedially 
into the hypothalamus and passing either directly through the fornix 
(fig. 2.4) or medial to it (fig. 2B). It is clear that these fibers came 
from the globus pallidus. There were no degenerated fibers of the same 
caliber to be seen in the zona incerta. The origin of the fibers in the 
globus pallidus is thus confirmed. 
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PARTIAL THENAR ATROPHY 


JOHN ROMANO, M.D. 
AND 
MAX MICHAEL Jr, M.D. 


BOSTON 


Recently, Wartenberg described a clinical entity which he called 
partial thenar atrophy. He reviewed the literature and presented 7 new 
cases. These cases were characterized by the slow development of partial 
atrophy, limited to the muscles on the radial side of the thenar eminence 
and involving only the abductor pollicis brevis and the opponens pollicis 
muscle. Four of the 7 patients had bilateral atrophy. No other appre- 
ciable objective signs were noted, but most patients complained of 
paresthesias in the fingers of long duration. There was no history of 
trauma or of significant toxic factors in the cases presented by him. 

The 3 cases which we report differ from those previously published 
in that objective sensory and vasomotor disturbances could be demon- 
strated and that partial thenar atrophy with sensory and vasomotor 
changes occurred in 1 case after trauma to the median nerve. The second 
case is presented to show the similarity in the atrophy in cases of known 
lesions of the median nerve to that found in cases in which no such 
lesion exists. 

The condition is benign and is of practical significance, as it may be 
confused with progressive disabling diseases, such as progressive muscu- 
lar atrophy, amyotrophic lateral sclerosis, syringomyelia and tumor of 
the spinal cord. 

REPORT OF CASES 

Case 1.—C. S., a housewife aged 50, with inactive tuberculosis of the right 
hip joint and rheumatoid arthritis of the fifth and sixth cervical vertebrae, had 
experienced pains in the joints, stiffness and hot flashes ten years before entrance 
to the hospital. There was excruciating pain along the entire left arm and in 
the left shoulder for four months, after which she noted parasthesias in the finger 
tips of the left hand, blanching in this area and atrophy of part of the left thenar 
eminence. The atrophy has remained stationary. Paresthesias and blanching 
have persisted. In addition, she has had occasional paresthesias in the fingers of 
the right hand and the toes of both feet. There was no history of intoxication or of 
special occupational use of the hands. 


From the Medical Clinic, Peter Bent Brigham Hospital, and the Department 
of Medicine, Harvard Medical School. 
1. Wartenberg, R.: Partial Thenar Atrophy, Arch. Neurol. & Psychiat. 42:373 
(Sept.) 1939. 
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Examination—The extremities showed the following changes: The extreme 
tips of the thumb and second and third fingers of the left hand were blanched, and 
the skin over these areas was tough, dry and fissured. There was some diminution 
in the ability to abduct, rotate and oppose the left thumb; all other movements 


Fig. 2—Hypesthesia to touch and pain (cross hatching) and loss of sweating 


(dotted areas) in case 1. 


of the left hand were within normal limits. There was demonstrable atrophy on 
the radial side of the left thenar eminence (fig. 1). Sensory examination revealed 
hypesthesia to touch and pinprick along the palmar surfaces of the distal two 
phalanges of the index and middle fingers and the dorsal surface of the distal 


| 
| 
| 
| 
| 
Fig. 1—Left partial thenar atrophy in case 1. 
Q OQ Q 
— \ \ 
x } \\ ¢ 
~ \ \ \ / 
| 
\ | 
\ 
| 
| | 


1226 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


phalanx of the index and the middle finger (fig. 2). The patient’s legs were 
placed in hot water for thirty minutes, until profuse sweating was produced. 
The extent of the sweating was observed in the hands, which had been prepared 


Fig. 3.—Left partial thenar atrophy in case 2. 


\ 


/ 
Fig. 4—Hypesthesia to pain and touch (cross hatching) and loss of sweating 
(dotted areas) in case 2. 


with iodine and starch. There was no sweating over the palmar hypesthetic area 
of the index and middle fingers. Dorsally, no sweating was observed on the 
distal two phalanges of the middle finger and the distal phalanx of the index finger 
(fig. 2). Roentgen examination showed no evidence of cervical rib but there 
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was hypertrophic arthritis between the fifth and the sixth cervical vertebra. Roent- 
genograms of the hands showed the bones to be slightly atrophic, especially about 
the joints. 


Fig. 5—Left partial thenar atrophy in case 3. 


Fig. 6.—Hypesthesia to touch and pain (cross hatching). 


Case 2.—H. F. M. a married, unemployed salesman aged 55 gave a history 
of psychomotor and grand mal epilepsy for the past sixteen years. Fifteen years 
ago he had lacerated the left forearm along the flexor surface of the lower third. 
Eleven days later he had no motor disability of the hand, but complained of sharp, 
constant pain in the left index finger, extending down to the thenar eminence, 
where it was most intense. Examination revealed anesthesia to pinprick along 
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the left index finger, extending down to the thenar eminence, and the palmar aspect 
of the distal half of the thumb. Two years later it was noted that he had anesthesia 
of the index finger and most of the middle finger of the left hand. Motor func- 
tion was unimpaired, and no atrophy was noted. The patient stated that he had 
noted a groove along the thenar eminence two years before. 


Examination.—There was atrophy along the radial aspect of the left thenar 
eminence (fig. 3). Slight weakness appeared in abduction and rotation of the 
thumb. Other movements of the hand were well within normal limits. There 
was hypesthesia to pinprick and touch on the palmar surfaces of the index and 
middle fingers distal to the thenar eminence, and on the dorsal surfaces of the 
distal phalanges of these fingers (fig. 4). Loss of sweating was observed in the 
hypesthetic area and along the palmar surface of the distal half of the thumb 
(fig. 4). 

CasE 3.—I. W., a West Indian Negress aged 68 with hypertensive cardio- 
vascular disease, was found to have partial thenar atrophy along the radial border 
of the left hand (fig. 5). She had been unaware of the atrophy. She had 
complained of tingling of all the fingers for a number of years. There was no 
history of intoxication, infection or special occupational use of the hands. Abduc- 
tion and opposition of the thumb were weak. There was hypesthesia to pinprick 
and touch on the palmar surfaces of the index and middle fingers, which extended 
in an incomplete fashion over the thenar eminence. The dorsal aspects of the distal 
phalanges of the index and middle fingers were insensitive to these stimuli (fig. 6). 
With one test, it was not possible to demonstrate any disturbance of sweating in 
the hands. No fibrillations or other neurologic findings were noted except for a 
parkinsonian tremor of the hands and fingers on both sides. 


COMMENT 

Wartenberg offered two explanations for partial thenar atrophy. The 
first was based on “toxicotraumatic” damage of the corresponding 
branches of the median nerve. He expressed the belief that the pares- 
thesias were an expression of chronic sensory polyneuritis resulting 
from undetermined toxic processes. He asserted that in some persons the 
traumatic factor was due to the course of these branches of the median 
nerve in their relation to the ligamentum carpi transversum. He 
suggested that these branches may be subjected to abnormal pressure, 
stretching or strangulation in the ordinary use of the hand. He explained 
the rarity of the condition by the fact that these two factors need to be 
combined to produce the partial thenar atrophy. 

His second explanation, which seemed more convincing to him, is 
based on the assumption that there is an abiotrophy of the phylogen- 
etically youngest muscles in the thenar eminence, which may be precipi- 
tated by added external damage. 

In our second case, partial thenar atrophy with objective sensory and 
vasomotor changes were observed after trauma to the forearm in the 
region of the median nerve. There is little doubt that the trauma to the 
nerve was a causal factor in the muscular atrophy. It is known that in 
the early stages of injury to the median nerve marked flattening of the 
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outer part of the thenar eminence occurs. Of the small muscles of the 
hand, the opponens pollicis is the last to recover.* 

It is conceivable that in our first case the original pain in the arm 
and shoulder represented diffuse involvement of the brachial plexus, 
either by nonspecific neuritis or by arthritis of the cervical vertebrae, 
which has been demonstrated. Atrophy then occurred only in certain 
muscles of the thenar eminence. Here, too, sensory and vasomotor 
changes remained impaired. At present there is no evidence that the 
patient has uniradicular brachial palsy,* as the lesion is too discrete. 

Our third case corresponds in all respects to those described by 
Wartenberg except for the objective sensory changes. 

It has been shown by Gosset, Marie and Meige* that the fibers in 
the median nerve in the arm are divided into four distinct groups. Those 
for the thenar muscles are on the posterior surface and in contact with 
the brachial artery. It is probable that selective involvement of these 
fibers may occur in this area. With Wartenberg, we believe that the 
paresthesias may be an expression of chronic sensory polyneuritis due to 
undetermined toxic processes. 


SUMMARY AND CONCLUSIONS 

Three cases of unilateral partial thenar atrophy are described. They 
differ from those recently reported in the presence of objective sensory 
disturbances in all and in the demonstration of sweating disturbances in 2. 
The atrophy in the first case is possibly the result of brachial neuritis. 
That in the second case is explicable by direct trauma to the nerve. 
Although there is no history of infection, intoxication, trauma or pressure 
in the third case, it is assumed that the atrophy observed in this case, 
as well as in the others, is due to involvement of selective fibers of the 
median nerve. Partial thenar atrophy is a benign, nonprogressive condi- 
tion. It is not related to progressive muscular atrophy, amyotrophic 
lateral sclerosis, syringomyelia or tumor of the cord. 

2. Pollock, L. J., and Davis, L.: Peripheral Nerve Injuries, New York, Paul 
B. Hoeber, Inc., 1933. 

3. Buzzard, E. F.: Uniradicular Palsies of the Brachial Plexus, Brain 
25: 299, 1902 

4. Gosset; Marie and Meige, in Tinel, J.: Nerve Wounds, translated by F. 
Rathwell, New York, William Wood & Company, 1918. 
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Considerable confusion exists in the classification of diseases of the 
cerebellum. There are, however, certain syndromes with clearcut 
clinical and pathologic characteristics. Among these are the heredo- 
generative diseases of Friedreich and Marie, the progressive familial 
type of cerebellar degeneration of Holmes, the Dejerine-Thomas olivo- 
pontocerebellar atrophy and the intracerebellar atrophies. 

The intracerebellar atrophies were described by Rossi’ in 1907 
and by Marie, Foix and Alajouanine* in 1922. The literature on the 
subject up to 1933 was collected by Parker and Kernohan.* They were 
able to find 14 cases in the literature, in 11 of which necropsy studies 
had been made, and reported 1 case of their own. Additional cases 
have been reported by Brouwer,‘ Maas and Scherer,® Hanon,® Ken- 
nard* and de Haene.* The clinical symptoms and pathologic picture 
in all of the reported cases were strikingly constant. The disease was 
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characterized by a slowly progressive cerebellar syndrome, beginning 
after middle age in persons with no history of a similar disturbance in 
other members of the family. The chief difficulty complained of by 
the patients was in walking, and on examination the signs of cerebellar 
deficit were symmetric and were most obvious in the lower extremities. 
Nystagmus was usually absent. Dysarthric speech and a moderate or 
severe degree of incoordination of the upper extremities were noted in 
about one-half the cases. The gait was usually described as wide based, 
and there were marked dysmetria and asynergia in the lower extrem- 
ities. A slight degree of spasticity of the legs was observed in several 
of the cases, but usually the reflexes were recorded as normal. The 
pathologic picture in these cases was characterized by gross atrophy of 
the cerebellum, particularly in the superior portion of the vermis and 
the quadrilateral lobule. The posterior and inferior portions of the 
vermis and the more lateral portion of the lateral lobes were usually 
less affected. Microscopically, the essential feature was relative or 
absolute disappearance of the Purkinje cells, with preservation of the 
basket structures around them. The distribution of the Purkinje cell 
loss corresponded to the macroscopic atrophy. 

Five patients with a clinical picture similar to that described for 
the intracerebellar cortical atrophy have been studied by us at the 
Boston City Hospital in recent years. All of the patients were addicted 
to the prolonged and excessive use of alcoholic beverages. Although 
we have no autopsy material on these patients, as none have died, it 
was thought desirable to report the clinical symptoms and to call atten- 
tion to the role of alcoholism in the production of this syndrome. 


REPORT OF CASES 


Case 1.—P. S., a single, unemployed white porter aged 55, was admitted to 
the Boston City Hospital in May 1935 complaining of unsteadiness of gait for 
eight years. His past history was not important except for the fact that for 
many years he had consumed large amounts of beer, whisky, gin and rum, and 
that his dietary intake had been inadequate. The family history was entirely without 
significance. 

Examination.—General physical examination did not reveal any significant 
abnormalities. On neurologic examination, there was ataxia in the finger to nose, 
heel to shin and toe to object tests. The ataxia was most marked in the lower 
extremities. The gait was staggering, with a broad base. The Romberg sign 
Was positive with the eyes open or closed. The cranial nerves were entirely normal. 
There was no nystagmus. The reflexes in the arms and legs were normally 
active; plantar responses were normal, and the abdominal reflexes were present. 
There was no impairment of cutaneous or deep sensation. The patient was per- 
fectly oriented as to time, place and person. His memory for recent and remote 
events were good; his mood was even, and there were no evidences of delusions 
or hallucinations. 

The Hinton reaction of the blood was negative; the cerebrospinal fluid was 
under a pressure of 160 mm. of water; the fluid was clear and colorless and 
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contained no cells; the protein content was 20 mg. per hundred cubic centimeters, 
and the colloidal gold and Wassermann reactions were negative. 

Course.—The patient has been seen at intervals since 1935 and was last examined 
on April 1, 1940. During the last five years there has been a slow progression 
of symptoms, so that now the patient is totally incapacitated for any productive 
work. He is able to get around the house and take short walks with the aid of 
a cane. He claims that he drinks very little alcohol at present and notices that 
the ingestion of even a small amount increases his disability. There has been no 
essential change in the results of neurologic examination, except that the signs 
of cerebellar deficit in the lower extremities are more marked. There is marked 
asynergia in the heel to shin and toe to object tests. The gait shows a very 
broad base and is ataxic. 

Case 2.—T. B.,,a white, married, unemployed chauffeur aged 36, was admitted 
to the Boston City Hospital in January 1937 complaining of progressive unsteadi- 
ness of the legs for two and one-half years, which had been severe enough to 
force him to stop working. There had been a slight change in the patient’s speech 
in the last few months. The family history was entirely without significance. 
The past history was not important except for the fact that he had been addicted 
to the use of alcoholic beverages in excessive quantities for many years and that 
his diet had been inadequate. 

Examination.—General physical examination gave entirely normal results. The 
patient was well oriented; his memory was intact; his mood was even, and there 
were no delusional trends or sense deceptions. Neurologic examination revealed 
slight inequality of the pupils; both were slightly irregular, but reacted promptly 
to light and in accommodation. There was nystagmus on lateral gaze to the left. 
Speech was slightly dysarthric. The gait was wide based and ataxic, and the 
Romberg test was positive with the eyes open or closed. The finger to nose test 
showed a slight degree of ataxia, and the heel to shin and toe to object tests revealed 
marked asynergia and dysmetria. The deep reflexes of the arms and legs were 
active; the plantar responses were of flexor type, and the abdominal reflexes were 
present. Muscle tone was slightly increased in the extremities. Cutaneous and 
deep sensation were normal throughout. The Hinton reaction of the blood was 
negative; the cerebrospinal fluid was under a pressure of 80 mm. of water; the 
fluid was clear and colorless and contained no cells; the protein content was 20 
mg. per hundred cubic centimeters, and the colloidal gold and Wassermann reactions 
were negative. 

Course—The patient has been seen at intervals since 1937 and was last 
examined in April 1940, at which time he was totally incapacitated for any pro- 
ductive work. He is confined to his home and moves about by holding on to the 
furniture and by using a cane. The physical and neurologic findings at the last 
examination were the same as on previous occasions. 

Case 3.—J. H., a white, single, unemployed laborer aged 41, was referred to 
the neurosyphilis clinic of the Boston City Hospital in August 1939 because of a 
positive Hinton reaction of the blood. He had a penile chancre at the age of 17 
and had received four injections of arsphenamine. Serologic reactions of the 
blood were reported. as negative at the age of 18. For the past twenty years 
he had drunk large amounts of alcoholic liquors, averaging more than 1 quart 
(950 cc.) of hard spirits daily. The diet was usually inadequate. For the past 
year he had complained of staggering gait and shaking of the hands. The family 
history was entirely without significance. 


ROMANO ET AL—CEREBELLAR DEGENERATION 1233 


Examination.—General physical examination revealed no significant abnormali- 
ties; the patient was well oriented, his memory for recent and remote events was 
good, his mood was even and there were no delusions or sense deceptions. 
Neurologic examination showed that the left pupil was larger than the right; 
both were irregular and did not respond te light but reacted actively in accom- 
modation. There were a few unsustained nystagmoid jerks on lateral gaze. There 
were tremor of the arms in the finger to nose test and some difficulty in performing 
rapidly alternating movements of the arms. The gait was broad based and ataxic. 
The heel to shin and toe to object tests showed a marked degree of dysmetria 
and ataxia. The Romberg test was positive with the eyes open or closed. The 
deep reflexes of the arms and legs were normally active; the plantar responses 
were of flexor type, and the abdominal reflexes were present. Cutaneous and 
deep sensibility were well preserved. 

A Hinton reaction of the blood was positive; the cerebrospinal fluid was under 
a pressure of 130 mm. of water; the fluid was clear and colorless and contained 
no cells; the protein content was 47 mg. per hundred cubic centimeters; the 
colloidal gold curve was normal, but the Wassermann reaction was positive. 
The condition was diagnosed as asymptomatic neurosyphilis and cerebellar degenera- 
tion, probably due to alcohol. 

Course——The patient has been receiving weekly treatments for syphilis in the 
outpatient department but there has been no change in his condition. 

CAsE 4.—J. B., a white, married, unemployed floorwalker aged 58, was admitted 
to the Boston City Hospital in April 1935 complaining of gradually increasing 
unsteadiness of gait for two years. It had progressed to the degree that it was 
almost impossible for him to walk. The family history was entirely without 
significance. The past history was not significant except that the patient had 
drunk more than 1 quart of gin daily for the past twenty years and had apparently 
had an inadequate diet. He had been admitted to the hospital on three previous 
occasions for delirium tremens. 


Examination.—Physical examination gave normal results except that the blood 
pressure was 170 systolic and 100 diastolic. The patient was mentally alert and 
well oriented; there was no gross impairment of memory; the mood was even, 
and there were no delusions or sense deceptions. On neurologic examination 
the cranial nerves were normal; there was no nystagmus. There was some clumsi- 
ness in performing rapidly alternating movements of the upper extremity, but the 
finger to nose and finger to finger tests were well performed. The gait was broad 
based and very unsteady. The Romberg sign was positive with the eyes open or 
closed, and the heel to shin and toe to object tests showed a marked degree of 
ataxia. The deep reflexes in the arms and legs were normally active; the plantar 
responses were of flexor type and the abdominal reflexes were present. Sensory 
examination, including that of vibratory and position sense, gave normal results. 
The Hinton reaction of the blood was negative; the cerebrospinal fluid was under 
a pressure of 120 mm. of water; the fluid was clear and colorless and contained 
no cells; the protein content was 44 mg. per hundred cubic centimeters, and the 
colloidal gold and Wassermann reactions were negative. 

Course.—The patient has been confined in a hospital for chronic diseases for 
the past five years; when examined in April 1940 there was no change in his 
condition except that the difficulty in walking had increased. He is able to get 
around the ward of the hospital with the aid of a cane. 

Case 5.—F. D., a single, white, unemployed laborer aged 53, was admitted to 
the Boston City Hospital in February 1936 complaining of unsteadiness of gait for 
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four years. The disability had progressed in a gradual but unremitting manner. 
His arms had been affected to a slight degree for the past several years. One 
and one-half years before admission he noted that his speech was becoming slightly 
thick. For two months he had been completely unable to walk without support. 
The family history was entirely without significance. The past history revealed 
that he had had gonorrheal urethritis twenty years previously, and that he had 
been addicted to the use of beer and strong alcoholic beverages for many years. 
He had consumed ™% pint (240 cc.) or more of whisky and from four to six 
bottles of beer daily. The adequacy of his diet could not be determined. 

Examination.—General physical examination gave normal results, except that 
the blood pressure was 168 systolic and 98 diastolic. The patient was mentally 
alert and well oriented; his memory for recent and remote events was well pre- 
served; his mood was even, and there were no delusional trends or sense deceptions, 
Neurologic examination revealed that the cranial nerves were all normal. There 
was no nystagmus. In the finger to nose test there was a coarse tremor when 
the nose was approached. Speech was thick and slurred; the gait was broad 
based, and the patient was able to walk only a few steps before losing his balance. 
There was marked ataxia in the heel to shin and toe to object tests. Cutaneous 
and deep sensation were normal. The deep reflexes in the arms and legs were 
normally active; the plantar responses were of flexor type, and the abdominal 
reflexes were active. The Hinton reaction of the blood was negative-; the cerebro- 
spinal fluid was under a pressure of 100 mm. of water; the fluid was clear and 
colorless and contained no cells; the protein content was 51 mg. per hundred cubic 
centimeters, and the colloidal gold and Wassermann reactions were negative. 

Course—The patient was transferred to a hospital for chronic diseases in 
July 1939 and was last examined in April 1940. He has shown certain defects 
in memory, which are commensurate with a mild degree of cerebral arterio- 
sclerosis. There has been no change in his physical condition except for the 
presence of unsustained nystagmus on lateral gaze. He is able to walk around 
the wards and on the grounds of the hospital with the aid of a cane. 


COMMENT 

The clinical syndrome presented by these patients is uniform. The 
family histories were insignificant in all cases. The symptoms were 
characterized by chronic, progressive cerebellar deficit, which was _ par- 
ticularly marked in the lower extremities. All 5 patients were men 
of Irish extraction, who had been addicted to the use of alcoholic bever- 
ages in excessive quantities for many years. The onset of symptoms 
was in the fourth decade in 1 case, in the fifth decade in 3 cases and 
the sixth decade in 1 case. The striking feature of the clinical symptoms 
was that, except for the disturbances in the legs and arms, signs of 
cerebellar dysfunction were of only minor degree or were entirely 
absent. There were no mental defects, except in the patient with arterio- 
sclerosis, and no changes in the reflexes or disturbances of sensation. 

The cerebellar syndrome in these cases corresponds in all details 
with that in the cases described by Marie, Foix and Alajouanine * and 
in those collected by Parker and Kernohan.* The causes of the cere- 
bellar degeneration in the cases reported in the literature were not unt- 
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form. Several authors emphasized the importance of antecedent illnesses, 
including cancer and syphilis,? and in several instances alcohol was 
stressed as an etiologic factor, particularly in the case described by 
Thomas '° and in that reported by Stender and Liithy.1! The patient in 
the last case had experienced three episodes of delirium tremens and had 
had typical alcoholic polyneuritis several years before the onset of the 
cerebellar signs. In the cases reported by Lhermitte '? and de Haene * 
the patients also had chronic alcoholism. 

It is interesting to note that destruction of Purkinje cells by alco- 
holic intoxication in animals has been produced by Lhermitte,'* in col- 
laboration with Kulikowsky, and by Lhermitte and others.'* This 
destruction of Purkinje cells is probably the same as that observed in 
patients with intracerebellar atrophy. 


0 


The patient reported on by Thomas *® had had syphilis prior to 
the onset of the cerebellar signs. One of our patients (case 3) 
had pupillary abnormalities indicative of syphilis of the central nervous 
system, and there was a positive Wassermann reaction of the cerebro- 
spinal fluid. We are of the opinion that the degeneration of the cere- 
bellum in this patient is more closely related to his chronic alcoholism 
than to his syphilitic infection. 

The importance of the diet in cases of chronic alcoholism is well 
known. It is difficult to obtain an adequate history of the diet from 
such patients, but 4 of our patients had a definite history of an inade- 
quate dietary intake over a prolonged period, and in only 1 patient 
did this factor seem not to be significant. In none of the patients were 
there signs of edema, pellagra or peripheral neuritis. In the absence 
of autopsy material, we can only postulate that the pathologic picture 
in our cases is similar to that previously described, that is, atrophy 
of the Purkinje cells in the cerebellum. If chronic alcoholism is the 
cause of atrophy in these cases, the mechanism of the production 
of the lesion can only be conjectured. Whether it is a direct effect of 
the alcohol on these cells or whether a concomitant nutritional deficiency 
is the main factor is not known. 
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et leur signification du point de vue de l’anatomie et de la physiologie de cet organe, 
J. belge de neurol. et de psychiat. 38:691-757, 1938. 
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11. Stender, A., and Liithy, F.: Ueber Spatatrophie der Kleinhirnrinde bei 
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SUMMARY 

The clinical description of 5 male patients with gradually progressive 
cerebellar ataxia involving principally the lower extremities is pre- 
sented. The onset occurred in middle life, after many years of excessive 
alcoholic intake. The family histories were without significance. The 
symptoms were uniform. In addition to the cerebellar ataxia in the 
lower extremities, nystagmus was present in 2 patients, speech distur- 
bance in 2 and a slight or moderate degree of cerebellar ataxia in 
the upper extremities in 4. There were no evidences of lesions of the 
pyramidal tract, posterior column or peripheral nerve in any of the 
patients. One patient had neurosyphilis, as evidenced by abnormal 
pupils and a positive Wassermann reaction of the cerebrospinal fluid. 

We believe that the condition of these patients resembles the cere- 
bellar syndrome described as cortical or intracerebellar atrophy. More- 
over, we believe that alcohol or an associated nutritional disturbance is 
a significant factor in the development of this syndrome. 


VASCULAR CHANGES IN THE THALAMIC NUCLEI 
UNDERGOING RETROGRADE DEGENERATION 


YU-CH’UAN TSANG, PH.D. 
PEIPING, CHINA 


The different parts of the neocortex receive fibers from definite cell 
masses in the dorsal thalamus. Injury to a cortical area results in 
retrograde degeneration of the thalamic center the fibers of which end 
in the area destroyed. Associated with the degeneration of the nerve 
elements there occur profound vascular changes. This was first noticed 
in the dorsal nucleus of the lateral geniculate body after extirpation of 
the visual cortex.’ The vascular changes consisted of enlargement of the 
afferent vessels, apparent increase in their number, thickening of the 
capillary network and heightened permeability of the vascular walls. 

The present study is an attempt to find whether there are such 
vascular changes in other thalamic nuclei after destruction of their 
respective cortical fields. I used albino rats as subjects. The projection 
of the thalamic centers on the cortex in this animal has been worked 
out by Lashley,? Clark,* Clark and Boggon* and Waller.’ In the light 
of the cortical areas as mapped by these authors, particularly the last 
mentioned, I removed the projection fields for the medial geniculate 
body, the centrum medianum and the ventral and lateral nuclei. The 
lateral geniculate body has been separately studied and reported on. 
The anterior group of thalamic nuclei, the axons of which project too 
diffusely to the cingular area on the medial surface of the hemisphere, 
was not considered. After varying periods of degeneration the blood 
vessels of the experimental brains were injected with a colored medium 
for microscopic study. 


From the Department of Anatomy of the Peiping Union Medical College. 
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Waller’s terminology was followed throughout to facilitate comparison 
with his cellular study of the thalamic centers undergoing retrograde 
degeneration. 

METHOD 

Eight adult albino rats were used. With the animal under ether anesthesia 
and with aseptic precautions, a hole was made in the skull by means of an 
electric trephine, 2 mm. in diameter, Through the hole a part of the cortex was 
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Fig. 1.—Reconstructions of the cerebral lesions in the experimental animals. 
A is Lashley’s modification of Waller’s map of the thalamocortical projection 
areas in the rat, with reference to which the lesions were inflicted. The shaded 
parts in B, C and D represent the reconstructed lesions in the individual rats, 
denoted by the enclosed numerals. 

In this figure and in the accompanying figures, the following abbreviations 
appear: ad, anterodorsal nucleus; am, anteromedial nucleus; ar, arcuate nucleus; 
av, anteroventral nucleus; cc, corpus callosum; ce, central nucleus; cf, column 
of the fornix; ch, optic chiasm; cm, centrum medianum; cs, corpus striatum; 
gd, dorsal nucleus of the lateral geniculate body; gm, medial geniculate body; h, 
hippocampus; fa, habenular nuclei; hy, hypothalamus ; /a, lateral anterior nucleus ; 
lp, lateral posterior nucleus; m, medial nucleus; mt, mamillothalamic tract; nc, 
neocortex; p, cerebral peduncle; pc, paracentral nucleus; pt, paratenial nucleus; 
pv, paraventricular nucleus; re, reuniens nucleus; rt, reticular nucleus; st, stria 
terminalis; to, optic tract; wv, lateral ventricle; va, ventroanterior nucleus; vz, 
ventrolateral nucleus, and vm, ventromedial nucleus. 
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destroyed by extirpation or by cauterization. The destructions were made with 
reference to the projection fields for the various thalamic nuclei as mapped by 
Waller (fig. 1A). A single lesion was inflicted in the left hemisphere in each 
case. The wound was superficial, subcortical structures being avoided. 

The period of degeneration varied from seventeen to twenty-two days. The 
vascular system of the brain was injected with a mixture of carmine and gelatin 
through the ascending portion of the aorta by means of a pressure bottle. The 
heated mixture was preceded by physiologic solution of sodium chloride with the 
addition of a little sodium nitrite to wash and dilate the blood vessels. The injected 
brain was fixed in situ in a dilute solution of formaldehyde U. S. P. (1:10). 

Pyroxylin sections of 150 and 30 microns were cut alternately and mounted in 
series on separate slides. The thin sections were stained for cells with cresyl 
violet, while the thick ones were not stained at all. These parallel series of 
sections showed the cellular and the vascular conditions in the degenerated 
thalamic centers. 

On the basis of the stained sections selected at fixed intervals, the lesions in 
the cortical fields were reconstructed on Lashley’s modification of Waller’s chart 
of the cortical areas for the rat (fig. 1B, C and D). 


RESULTS 

Destruction of the cortical areas in the experimental animals invari- 
ably induced vascular disturbances in their corresponding thalamic nuclei. 
The nature and extent of these changes varied with the thalamocortical 
systems concerned. I shall, therefore, treat the thalamic nuclei separately. 


The Medial Geniculate Body—Rats 1 and 2 were deprived of the auditory 
areas of the left hemisphere (fig. 1C and D). There resulted profound vascular 
changes in the medial geniculate body on the same side, together with cellular 
degeneration. The condition in rat 1 was especially striking (fig. 2 upper part). 
The vessels supplying this area were enormously enlarged; the extraordinary caliber 
of some of them has never been met in a normal structure. The walls of the 
vessels became highly permeable to carmine, so that a large amount of the dye 
was diffused through the nucleus. The capillary network was enriched. This was 
the consequence of one or both of two factors. In normal nerve tissue a number 
of the capillaries are in a collapsed condition and are not readily distended by the 
contrast medium. Pathologic reactions make them more susceptible to injection. 
The formation of new capillaries from the old ones is apparently possible even 
in the central nervous system under pathologic influences, just as in other body 
tissues. 

The medial geniculate body on the left, and affected, side in rat 2 showed 
similar changes in its vascular system, but to a lesser degree. 

The vascular changes in the medial geniculate body undergoing retrograde 
degeneration were comparable in every respect with those in the lateral genicu- 
late body following extirpation of the visual cortex. An explanation of this 
similarity will be given later. 

The Ventral Thalamic Nuclei—kIncluded in this group are the arcuate, the 
ventrolateral, the ventroanterior and the ventromedial nucleus of the thalamus. 

(a) The Arcuate Nucleus (ar): This is a broad band of fairly large and 
closely packed cells. It is situated ventromedial to the lateral geniculate body. 
The lesion in rat 3 involved its projection area as determined by Waller (fig. 1 C). 


Figure 2 
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The degeneration of this nucleus was complete, the outlines of the ganglion cells 
being hardly perceptible. The vascularity of the affected nucleus was obviously 
increased. The blood vessels were enlarged; the capillary network was thickened, 
and the perivascular diffusion of carmine was pronounced. Figure 2 (lower parts) 
shows the vascular condition of the degenerated left nucleus, in contrast to that 
of the normal structure on the right side. 

The lesions in rats 4 and 5 partly invaded the projection area of the arcuate 
nucleus (fig. 1B and D). The vascular system of this nucleus in rat 4 showed 
marked changes similar to those in rat 3, as reproduced in the photomicrograph. 
The extent of these disturbances is indicated in figure 3. The vascular disturbances 
in the arcuate nucleus in rat 5 were focused in its lateral region (fig. 3). The 
dilatation of the vessels and the diffusion of carmine were especially noticeable. 


(b) The Ventrolateral Nucleus (v/): This nucleus is a flat mass of scattered 
large cells between the arcuate and the reticular (rt) nucleus, being intimately 
associated with the former. The lesion in rat 4 (fig. 1D) brought about the 
complete degeneration of this nucleus, while that in rat 5 (fig. 1B) affected only 
its lateral edge. The vascular disturbances were coextensive with the cellular 
degeneration (fig. 3). The enlargement of the vascular caliber and the infiltra- 
tion of carmine were the conspicuous features. The number of capillaries was 
apparently not increased. 

(c) The Ventroanterior Nucleus (va): This nucleus is a mass of large cells 
in front of the arcuate and medial to the reticular nucleus. The removal of the 
middle part of Waller’s area va in rat 6 (fig. 1C) resulted in cellular degenera- 
tion and vascular disturbances in the medial part of this nucleus (fig. 3). After 
extirpation of the caudal region of area va in rat 7 (fig. 1D), the lateral part 
of the anterior half of this nucleus was the focal point of the vascular changes 
(fig. 3). Dilatation of the blood vessels and infiltration of carmine were recog- 
nizable in both cases. 

(d) The Ventromedial Nucleus (vm): Although the lesion in rat 6 was 
largely confined to Waller’s area for the ventroanterior nucleus (fig. 1C), cellular 
degeneration and vascular changes similar to those in the preceding cases occurred 
in the ventromedial nucleus (fig. 3). This is explicable by the anatomic intimacy 
that exists between the two nuclei. 


The Centrum Medianum.—This is an ill defined cell group dorsomedial to the 
arcuate nucleus. Its cells are small and dispersed. Its cortical area (cm) was 


EXPLANATION OF FIGURE 2 


Fig. 2—Photomicrographs (upper) of the medial geniculate bodies in one and 
the same section taken from rat 1. The heavy white line marks the medial 
boundary of this structure. The insert indicates the region reproduced. The left 
(L) nucleus underwent retrograde degeneration; the right (R) was normal. 
The vascularity of the former is evidently increased. The dark background is 
due to the diffusion of carmine through the vascular walls as well as to the thicken- 
ing of the capillary network. Carmine-gelatin injection. Xx 35. 

Photomicrographs (lower) of the arcuate nuclei in one and the same section 
taken from rat 3. The heavy white line marks the boundary of this structure. The 
insert indicates the region reproduced. The left (1) nucleus underwent retrograde 
degeneration; the right () was normal. The former shows increased vasculari- 
zation with perivascular infiltration of carmine. Carmine-gelatin injection. » 35. 
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damaged in rats 3, 5 and 7 (fig. 1B, C and D), but only in rat 5 did vascular 
disturbances appear in the anterior part of the nucleus, evidenced chiefly by increase 
in vascular caliber and diffusion of carmine (fig. 3). The inconsistency of the vas- 
cular changes in this nucleus will be discussed later. 

The Lateral Nuclei—This group consists of an anterior (/a) and a posterior 
(/p) nucleus, with no definite boundary between them. They are dorsomedial to 
the dorsal nucleus of the lateral geniculate body throughout. The lesion in rat 8 


Rat 7 


Rat 4 Rat 5 Rat 8 


Fig. 3.—Representative cross sections of the brains of the rats, with the most 
extensive vascular changes in the degenerated thalamic nuclei. The affected regions 
are shaded with parallel lines. In rat 4 the arcuate (ar) and the ventrolateral (v/) 
nuclei are involved; in rat 5, the centrum medianum (cm), in addition to the 
two nuclei just mentioned; in rat 6, the ventroanterior (va) and ventromedial 
(vm) nuclei; in rat 7, the ventroanterior nucleus (va), and, finally, in rat 8, the 
lateral anterior nucleus (Ja). 


fell largely within areas Ja and /p, besides involving partly the neighboring fields 
(fig. 1D). The lateral anterior nucleus, the rostral half of the lateral posterior 
nucleus and the medial part of the dorsal nucleus of the lateral geniculate body 
were degenerated. The vascular changes were more pronounced in the lateral 
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anterior nucleus, and manifested themselves in dilatation of the blood vessels, 
perivascular diffusion of carmine and increase in number of the capillaries. The 
extent of the vascular disturbances in this and in the adjacent nuclei is indicated 
by the parallel oblique lines in figure 3. 


COM MENT 


Destruction of parts of the neocortex induces degenerative reactions 
in the thalamic nuclei, axons of which project to the cortical parts 
removed. The reactions start with axonal chromatolysis and culminate 
in disappearance of the cells. The products of nerve decomposition are 
noxious and demand prompt removal. The blood vessels, together with 
their contents, play a prominent role in clearing up the site of degenera- 
tion. The vessels are enlarged to allow an increased flow of blood and 
efficient drainage of the products of disintegration. The vascular wall 
becomes unusually permeable, so that the liquids from the blood stream 
readily penetrate the surrounding tissue and leukocytes and other wan- 
dering cells migrate freely through the endothelial wall to reach the 
affected region. It seems established that in nerve tissue suffering from 
injuries or undergoing degeneration the capillaries multiply rapidly.® 
This means an increase in blood supply per unit volume of tissue. All 
these circulatory changes contribute to augment the blood flow and to 
remove and detoxicate the injurious debris. 

The relative severity of the vascular disturbances in the different 
thalamic nuclei needs comment. The disturbances were greatest in the 
medial geniculate body and slight in the centrum medianum, the ventral 
and lateral nuclei being intermediate in this respect. The explanation 
of this difference lies in the distribution of the thalamic projection 
fibers in the cortex. The ascending fibers from the lateral and the 
medial geniculate body focalize, respectively, in the visual and the audi- 
tory areas,’ destruction of which results in concentrated cellular and 
vascular changes in the geniculate bodies. The case of other nuclei is 
different. The axons of the ventral and lateral nuclei and of the centrum 
medianum are distributed diffusely to the somesthetic cortex. No definite 
boundaries exist between their respective projection areas. The 
somesthetic cortex constitutes about two thirds of the total surface of 
the hemisphere (Waller’s areas ar, vl, va, vm, cm, la and Ip, fig. 1 A). 
This vast field, except areas vl, ar and /p, is electrically stimulable.* 


6. Tsang, Y. €.: Vascular Changes Following Experimental Lesions in the 
Cerebral Cortex, Arch. Neurol. & Psychiat. 35:1280 (June) 1936; footnote 1. 

7. Pennington, L. A.: The Function of the Brain in Auditory Localization: 
II. The Effect of Cortical Operation upon Original Learning, J. Comp. Neurol. 
66:415 (April) 1937. Lashley.2> 

8. Lashley, K. S.: Studies of Cerebral Function in Learning: III. The Motor 
Areas, Brain 44:255 (Nov.) 1921. 
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Droogleever Fortuyn,® Herrick *® and Lashley * long ago pointed out 
that the somesthetic and motor areas of the rat overlap extensively, and 
that these cortical types have attained only incipient differentiation. 
Consequently, the extirpation of a limited cortical field usually brings 
about partial degeneration and moderate vascular changes in the corre- 
sponding somesthetic nuclei. The cortical connections of the centrum 
medianum are perhaps the most diffuse of all; the vascular changes 
accompanying its cellular degeneration can only occasionally be revealed. 

The visual and auditory areas are the ones most exactly localized in 
the rat. The concentrated vascular disturbances in the geniculate bodies 
after removal of these areas reflect the exactness of their localization. 
Vascular changes paralleling cellular degeneration in the somesthetic 
nuclei following destruction of their cortical fields as determined by 
Waller also indicate the general accuracy of his mapping. Thus, the 
positive vascular disturbances in the thalamic nuclei, as revealed by 
the injection technic, serve to corroborate the localization of their cortical 
areas by means of degeneration methods. 


SUMMARY 


The projection areas on the left hemisphere for the medial geniculate 
body, the ventral and lateral thalamic nuclei and the centrum medianum 
were destroyed in 8 adult albino rats. Seventeen to twenty-two days 
after the operation, the blood vessels of the experimental brains were 
injected with a carmine-gelatin mixture. The thalamic nuclei were 
studied microscopically, with the following results. 

The thalamic nuclei undergoing retrograde degeneration showed 
generally an increase in vascularization. This manifested itself in 
enlargement of the blood vessels and multiplication of the capillaries. 
The vascular wall became highly permeable to carmine, so that heavy 
perivascular infiltrations were invariably present. The relative promi- 
nence of these changes varied with the different animals. 

In the thalamic nuclei the ascending fibers from which focalize in a 
small cortical area greater vascular changes developed than in those the 
axons of which project diffusely to wide cortical fields. The medial 
geniculate body showed the severest vascular disturbances; the ventral 
and lateral thalamic nuclei came next; the centrum medianum was the 
least affected. 

9. Droogleever Fortuyn, A. B.: Cortical Cell-Lamination of the Hemisphere 
of Some Rodents, Arch. Neurol. & Psychiat., London 6:221, 1914. 

10. Herrick, C. J.: Brains of Rats and Men, Chicago, University of Chicago 
Press, 1926. 

11. Lashley, K. S.: Brain Mechanism and Intelligence, Chicago, University of 
Chicago Press, 1929. 
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The vascular changes are interpreted as measures for increasing the 
blood flow and for removing and detoxicating the products of nerve 
disintegration. 

In the light of the vascular changes induced in the thalamic nuclei 
by destruction of their cortical fields, Waller’s localization of the cortical 
areas for the few thalamic nuclei in question is correct in a general way. 

The present study was carried out under a research fellowship in the depart- 
ment of anatomy (Prof. A. B. Droogleever Fortuyn, head) of the Peiping Union 
Medical College. 
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A THIRTEEN YEAR FOLLOW-UP STUDY OF A 
SERIES OF CASES OF VERIFIED 
TUMORS OF THE BRAIN 


LEO M. DAVIDOFF, M.D. 
BROOKLYN 


In the past few years an opportunity arose to gather carefully com- 
piled data on the results of operations on the brain performed by 
Dr. Harvey Cushing in the year Oct. 1, 1925 to Oct. 1, 1926, during my 
term as resident in neurosurgery at the Peter Bent Brigham Hospital. 
The painstaking follow-up system which Dr. Cushing maintained, with 
the assistance of Dr. Louise Eisenhardt, over many years has made this 
task relatively simple. Similar investigations have already been made 
by my predecessor, Dr. Van Wagenen,' who was resident during 1924- 
1925, and by my successor, Dr. Cairns,” who filled this position in 1926- 
1927. My report, therefore, will complete the investigation of the late 
results (after from seven to fourteen years) in a series of cases in which 
operations were performed during a period of three consecutive years, 
from Oct. 1, 1924 to Oct. 1, 1927. Since the data based on the work of a 
single year may be inadequate to give a true picture of the object in view, 
free use will be made of the facts included in the papers of Van Wagenen 
and Cairns. 

The three years represented an unusual period of transition in neuro- 
surgery, since they include the time just before, during and just after the 
introduction of electrosurgery into this field. The late results for this 
period may, therefore, be looked on as a fair sample of the eventual 
outcome of neurosurgical therapy as applied to cerebral tumors by 
Dr. Cushing. 

As already stated in the previous papers, the object of this investiga- 
tion is not only to determine the mortality rate and the period of survival, 
but also to gain some information concerning the degree of usefulness, 
both social and economic, of the patients who survived. Dr. Cushing * 
published a monograph covering the case and operative mortalities in 


1. Van Wagenen, W. P.: Verified Brain Tumors: End Results of One Hun- 
dred and Forty-Nine Cases Eight Years After Operation, J. A. M. A. 102:1454- 
1458 (May 5) 1934. 

2. Cairns, H.: The Ultimate Results of Operations for Intracranial Tumors, 
Yale J. Biol. & Med. 8:421-491, 1936. 

3. Cushing, H.: Intracranial Tumours, Springfield, Ill., Charles C. Thomas, 
Publisher, 1932. 
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over 2,000 cases in which he performed operation from 1901 to 1931. 
This, of course, includes the material in this report and those of Van 
Wagenen and Cairns. Dr. Eisenhardt * also presented a review of the 
same material from the angle of the patients who survived for five years 
or more after operation, up to 1935. 

By combining data from these two studies, it will be possible to gain 
some idea of the number of patients who survived for five years or more 
in each tumor group of the whole Cushing series. This will be done for 
each type of tumor for purposes of comparison with the segment of the 
series under discussion here. 

During the year Oct. 1, 1925 to Oct. 1, 1926, 152 patients were 
operated on and the tumors verified. Some of the patients had been 
operated on one or more times before, and some have been operated on 
one or more times in subsequent years. Up to the time of writing, 211 


TABLE 1.—Ultimate Resuits in Four Hundred and Fifty-Seven Cases of Intra- 
cranial Tumors Operated on During 1924-1925,1 1925-1926 and 1926-1927 2 


Patients Living 
Patients Who 7-14 Years After Total No. of 


Type of Tumor Died Operation Patients 

Tumors Of DIOOd vesselB. 4 5 9 
Metastatic CATCINOMS. .. 17 0 17 


operations had been performed on the 152 patients. Of the total number, 
27 patients died before leaving the hospital after the operation. Thus, 
125 remain, and the postoperative course of these patients will be studied 
in this paper. Of these, 78 patients died in from a few months to seven- 
teen years after the first operation, leaving 47 who were still alive from 
thirteen to more than fourteen years after the operation in 1925-1926. 
These figures are included in table 1, which summarizes the total results 
for the years 1924 to 1927; from these data it is evident that somewhat 
less than a third of the patients operated on still survived at the time 
these investigations were made. Many of the patients who were dead 
at the time that these studies were made had nevertheless survived for a 
number of years after operation; the period of survival, expressed in 
years, for patients with the different types of tumors during the year 
1925-1926 is shown in table 2. 


4. Eisenhardt, L.: Long Postoperative Survivals in Cases of Intracranial 
Tumors, A. Research Nerv. & Ment. Dis., Proc. (1935) 16:390-416, 1937. 
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GLIOMAS 


While the general statement, as demonstrated in tables 1 and 2, is 
revealing, a truer conception of the results of neurosurgical treatment 
can be obtained only by a closer examination of cases of the individual 
types of tumors. The gliomas, for example, include not only the least 


TABLE 2.—Intracranial Tumors Occurring During 1925-1926: Duration of 
Life, in Years, from Time Tumor Was First Removed 


Period Before Death, Years Pa- 
— Pa-_ tients 
Total Post- tients Not 
No. of oper- Still Re- 
Type Patients ative 0-1 1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10 10-15 Living ported 
Pituitary adenoma..... 33 3 2 2 14 
Meningioma............- 18 2 Ove, 2 7 
Neurinoma (acoustic)... 19 2 1 9 l 
Craniopharyngioma.... 12 2 1 3 1 2 l 
Tumors of blood vessels 1 ; 1 
Metastatic carcinoma... 5 4 l 
Miscellaneous........... 2 


TABLE 3.—Gliomas Occurring During 1925-1926: Duration of Life, in Years, 
Calculated from Time Tumor Was First Removed 


Period Before Death, Years 


No. of Post- Patients 
Pa-  oper- Still 
Type of Tumor tients ative 0-1 1-2 2-3 3-4 4-5 5-6 67 7-38 89 9-10 104+ Living 
Medulloblastoma 
Atypical glioma................ 3 ] 1 1 
Ependymoma....... 3 
Spongioblastoma polare....... 4 l 
Astrocytoma 


favorable but also the most favorable lesions in the whole series of tumors 
of the brain. As will be seen from table 3, glioblastoma multiforme is 
still by far the most malignant and most rapidly fatal primary tumor 
of the brain. However, not only can the astrocytoma occurring in the 
cerebellum in children be removed apparently completely but, after its 
removal, the permanence of the cure and the postoperative duration of 
life, as first pointed out by Van Wagenen, are definitely better even than 
in cases of the meningiomas. 
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GLIOBLASTOMA MULTIFORME 


Fifteen patients with glioblastoma multiforme were admitted during the year 
under investigation. Of these, 3 died before operation could be undertaken and 
the lesions were verified at necropsy. The 12 patients who were operated on are 
all long since dead. Two died immediately after operation; 6 died in less than 
one year; 3 survived between two and three years, and only 1 lived three and one- 
half years. The data for the preceding and the following year yield similar results. 
In 1924-1925, there were 21 patients with this tumor, whose average duration of 
life after operation was twelve months. In 1926-1927 there were 8 patients, of 
whom 6 died within a year and 2 survived from one to two years. There were 
208 cases of glioblastoma multiforme in Dr. Cushing’s whole series, and the 
unfavorable character of this tumor is indicated by the absence of a single case 
in Eisenhardt’s report on patients who survived five years or more after operation. 

Throughout the three years, the experience with this type of tumor was constant. 
The lesion usually occurred in adults, often those past middle age, and more 
frequently in males. The course was commonly short and fulminating. Whether 
the lesion was removed only partially or macroscopically in toto, recurrence was 
rapid, and secondary operation, which was carried out in 6 cases in 1925-1926, 
did little to extend the life span of the patient, and even less to promote his 
comfort during the period of survival. With the exception of 1 patient with a 
useful period of activity as a physician for over three years, the average period 
of useful, or even comfortable, existence after operation was about half that of 
survival. The tumors were all rather large, and in 5 of the 12 cases contained 
large cystic cavities. Histologically, they showed multiple types of cells, large 
areas of necrosis and usually hyperplasia of the adventitial layer of the blood 
vessels. 

Two cases in the series were sufficiently exceptional to deserve citation. One 
was that of a typical glioblastoma multiforme, which occurred, however, in a boy 
aged 7. The other was that of a physician who survived for over three years and 
continued his practice as a specialist throughout this period. Being himself a radio- 
therapeutist, he took an unknown, but very large, quantity of roentgen radiation. 

Cairns has adequately, if somewhat gloomily, presented the helplessness of the 
surgeon in dealing with this lesion. However, as he pointed out, one cannot 
refuse to operate, since the clinical diagnosis cannot as yet be made with certainty 
and since occasionally when a glioblastoma multiforme is suspected a more benign 
lesion is found. The experience with the possible effect of roentgen rays in the 
case in which the survival period was three and one-half years may be significant, 
and an adequate way of dealing with this tumor may await the day when newer 
methods of applying roentgen radiation and other physical, and perhaps chemical, 
agents are developed. 

MEDULLOBLASTOMA 


There were only 5 cases of medulloblastoma in the 1925-1926 series, in 1 
of which the tumor involved the cerebrum of an adult. This patient was subjected 
to a series of three operations and survived for four years and eleven months 
after the first operative procedure. Because of convulsive seizures, he was pre- 
vented from returning to his former occupation, but was partially restored to 
activity for three years after the first operation and for six months after the 
second. In 1924-1925 no cases of this tumor in the cerebrum were encountered, 
and in 1926-1927, 2 were described. One of the patients survived five months 
and the other nearly five years after the operation. 
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Of the characteristic midline cerebellar medulloblastoma occurring in children, 
there were 4 cases in 1925-1926. One of these was the celebrated case of Jackie 
Hogan, described by Cushing,5 who had five operations and lived for five years 
and three months after the first procedure. For four years after the first operation 
and a series of roentgen treatments he attended school and was a fairly normal child. 
The lesion then recurred rapidly, in spite of combined heroic surgical intervention 
and considerable radiation. The remaining 3 patients survived for an average of 
nine months. In 1924-1925, 17 persons with this tumor were operated on, with 
an average survival period of fourteen and five-tenths months, and in 1926-1927 
there were 5 patients, with an average survival period of thirteen months. Thus 
it will be seen that for the three year period there was a total of 26 cases of 
cerebellar medulloblastoma occurring in children, all of whom had died at the time 
of these studies. Indeed, only 1 patient had survived for over five years, during 
which time he was operated on five times. The remaining 25 patients showed an 
average survival period of only thirteen and five-tenths months. 

In spite of the poor prognosis, this is the only tumor in the glioma group in 
which the evidence of the beneficial effects of roentgen radiation is unequivocal. 
Elsberg and Gotten® have shown that mere suboccipital decompression followed 
by irradiation is followed by as long a period of survival as in cases in which the 
roentgen therapy is given after radical surgical excision. Indeed, Cutler, Sosman 
and Vaughan? advocated irradiation without operation in cases of cerebellar 
medulloblastoma. The one weakness in the attitude of the latter authors is that 
the diagnosis can never be made with absolute certainty, and a benign lesion may 
be allowed to produce irremediable effects before the error is corrected. Funda- 
mentally, however, the hopelessness of this disease lies in the fact that radio- 
sensitivity eventually disappears and then nothing can prevent the seeding of the 
tumor throughout the cerebrospinal fluid spaces and death. In a total of 86 cases 
in Cushing’s series, 6 patients survived five years or more after operation, and of 
these 3 were adults with the tumor located in the cerebrum. 


ASTROBLASTOMA 


The astroblastoma is a relatively uncommon tumor and occurred in 6 cases 
in this series. The patients ranged from 12 to 43 years of age, and, except 
for the girl aged 12, whose tumor was located in the third ventricle and who is still 
alive thirteen years after operation, have all long since died. The period of 
survival for the group averaged four years and ten months. Most of the patients 
had several operations, and none were restored to complete health, although 1 
person who had three operations in as many years carried on as an expert pho- 
tographer between these procedures in spite of varying degrees of aphasia and 
right hemiplegia. Another in the series was fairly well for one year after operation, 
and the girl with the tumor in the third ventricle, although sluggish mentally and 
suffering from almost weekly seizures, enjoys playing and singing and leads a 
relatively comfortable existence. 


5. Cushing, H.: Experiences with the Cerebellar Medulloblastomas: A Critical 
Review, Acta path. et microbiol. Scandinav. 7:1-86, 1930. 

6. Elsberg, C. A., and Gotten, N.: The Results of Conservative Compared 
with Radical Operations in the Cerebellar Medulloblastomas, Bull. Neurol. Inst. 
New York 3:33-52, 1933. 

7. Cutler, E. C.; Sosman, M. C., and Vaughan, W. W.: The Place of 
Radiation in the Treatment of Cerebellar Medulloblastoma, Am. J. Roentgenol. 
35: 429-453, 1936. 
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During Van Wagenen’s term, 3 cases of astroblastoma were encountered, with 
an average period of survival of twenty-four months and an average period of 
usefulness of twelve months. Cairns reported 4 cases, with survival periods of three 
months, thirteen months, four and a half years and nine years, respectively. The last 
patient was still alive at the time of the report, and for all intents and purposes com- 
pletely cured. Thus, for the three year period between 1924 and 1927, 13 patients 
with astroblastoma were treated surgically. Two of the patients were still alive 
at the time of the investigations, nine and eleven years after operation. The one 
was apparently cured; the other was an invalid but was leading a comfortable 
existence. The average duration of life for the entire group was three years and 
nine months, and the average period of usefulness was less than half this length and 
was generally marred by serious disabilities. Four of Dr. Cushing’s 35 patients 
survived five years or more after operation, and 2 of them were alive at the time 
of Dr. Eisenhardt’s report, ten and twelve years after operation. 


ASTROCYTOMA 


Cerebral.—According to the precedent set by Van Wagenen and Cairns, the 
gliomatous tumors, consisting largely of mature astrocytes, may be divided into (1) 
those occurring in the cerebrum of mature adults, and (2) those occurring in the 
cerebellum of children or young adults. Of the former, there were 12 cases in 
the present series, in 3 of which the patient died in the hospital after operation. 
In the other 9 cases the average period of survival was five years two and one- 
half months. In 2 of this group the patients were still alive thirteen years and 
two months, respectively, after the original operation. On 1 of them, however, 
a boy, aged only 8 at the time of the first operation, secondary operations were 
performed at another hospital three, six and thirteen years later. At the time of 
this survey he was 22 years of age and showed no evidence of recurrence of the 
tumor, although he bore the burden of left homonymous hemianopia and slight 
hemiparesis and occasionally suffered from tingling sensations in the left hand. 

The second surviving patient was a woman aged 22 with a cyst and mural 
tumor in the left lateral ventricle; these were removed by way of a transcortical 
incision. In spite of this, she had only transient aphasia and right homonymous 
hemianopia, which largely disappeared before she left the hospital. She has 
remained well since, except for one or two momentary “weak” spells. She 
married six months after operation and is raising a sturdy son. 

There were 13 cases of cerebral astrocytoma in the year preceding and 15 in 
the year following the present study. In the first group no patient was living 
at the time of the survey, and in the latter 1 survived for nine years, another 
was still living at the time of the review and a third died about seven years after 
the operation. Thus, 40 patients with astrocytomatous tumors of the cerebrum, 
classified as either fibrillary or protoplasmic, were operated on during the 
three year period. Relatively few patients lived for over five years, the average 
survival period being only thirty-five and eight-tenths months; only 1 patient in the 
entire series was apparently rid of the tumor and practically well. The same gloomy 
prospect for these patients is indicated by the data on the entire Cushing series 
of 164 cases. Only 14 patients were alive at the time of Eisenhardt’s report, 1 
of them having survived for twenty-one years. Five others, though dead when 
she collected her material, had nevertheless survived for from five to nine years. 


Cerebellar—The picture presented by histologically similar tumors located in 
the cerebellum, usually in children or young adults, is altogether different. There 
were 7 cases of this type in 1925-1926; 2 of the patients died as a result of the 
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operation. Of the remaining 5, a man aged 35, owing to circumstances at the time 
of operation, had merely decompression and biopsy and died fourteen months 
later. Another lived a useful life for eleven years and nine months after opera- 
tion. The other 3 patients all underwent radical operative procedures and were 
alive and well from thirteen to fourteen years after the operation. Indeed, a 
patient who was nearly blind even recovered useful vision. Van Wagenen, whose 
series contained 11 cases of cerebellar astrocytoma, stated that in 8 of them the 
patient was still living, and Cairns made a similar report in 3 of 4 cases. Examina- 
tion of the total number of cases of cerebellar astrocytoma for the three years, 
therefore, revealed that 15 of 22 patients were alive and well at the time of 
the surveys, seven to thirteen years after the operation, and experience with older 
cases in Dr. Cushing’s series indicates that the prognosis for these survivors 
should continue to be good. Indeed, in a total of 91 cases in this series, 35 patients 
were alive and for the most part well in 1935, five to twenty-six years after 
operation, and 4 others, though dead at the time of this survey, had lived for 
from six to fifteen years. 

In seeking an explanation for the obvious difference in the behavior of his- 
tologically similar tumors a number of factors must be taken into consideration. 
Undoubtedly the age of the patient and the location of the tumor are basically 
important constitutional factors. Another factor, however, is the greater freedom 
permissible to the surgeon in the radical extirpation of an infiltrating tumor of the 
cerebellum, the function of which can easily be sacrificed, as compared with his 
limitations when dealing with a tumor involving the motor or speech areas 
of the cerebrum. Even in the cases of cerebellar medulloblastoma, in which the 
intrinsic nature of the tumor is malignant, its complete surgical removal would 
be conceivable but for the fact that the stalk of the neoplasm appears character- 
istically to originate from the calamus scriptorius, from which, unfortunately, it 
cannot be widely excised. 


OLIGODENDROGLIOMA 


Only 3 cases of oligodendroglioma were encountered during the year under 
consideration. All were in the frontal region in adults. One patient died 
immediately after operation. A second, except for slight aphasia and right 
hemiparesis, was well for nearly four years. A second operation was then per- 
formed, and the patient remained stuporous and paralyzed for six months, until his 
death, four years and seven months after the first operation. The third patient 
was alive and well thirteen years after a radical operation, except for rare seizures, 
of which he has had none in the past four years, and poor vision in the left eye. 

In 1924-1925 Van Wagenen observed 4 cases of oligodendroglioma, in all of 
which the location was also the frontal region. Although none of these patients 
were alive at the time of his investigation, they showed an average survival 
period of six years and two months. In the year (1927-1928) of Cairns’s report, 
there were 2 cases of oligodendroglioma; 1 of the patients died one year and 
nine months and the other nine years after operation. 

A total of 9 cases in three years suggests that the oligodendroglioma is 
relatively rare; the presence of most tumors of this type in the frontal region 
indicates that this area is a favorite location for the oligodendroglioma, and, 
although only 1 patient was still living more than ten years after operation, an 
average survival period of six years and four months tends to show that the tumor 
is relatively benign. The complete series contained also relatively few (27) cases 
of this tumor. The survivor previously mentioned was the only one alive at the 
time of Eisenhardt’s report, although 5 had lived for from five to thirteen vears 
after operation. 
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EPENDYMOMA 


The present series contained 3 cases of tumors originating from ependymal 
cells. In 2 of these the tumor was located in the cerebellum and in 1 in the right 
cerebral hemisphere. All 3 of the patients were alive, and the 2 with cerebellar 
ependymoma were fairly well at the time of this investigation, ten to fourteen 
years, respectively, after operation. The patient with the tumor of the right 
cerebral hemisphere continued to be well for over ten years, and then showed 
signs of recurrence, for which a second operation was successfully performed 
by Dr. Gilbert Horrax. 

Van Wagenen’s series also contained 3 cases of this tumor, in all of which 
the growth was cerebral. Two of the patients were alive at the time of his 
survey, and the third had lived for four and one-half years after operation. During 
Cairns’s year, an ependymoblastoma occurred in a patient who lived less than 
two years after operation. 

Thus, of 7 patients with tumors of this type occurring in the three year period, 
5 were still living, from seven to nearly fourteen years after operation, 1 died 
after four and one-half years and 1 after less than two years. The statistics for 
the entire series are not as favorable, for of 25 patients the only survivors in 
1935 were apparently the same 5 persons who, four years later, when the present 
survey was made, were still alive. Two others were reported by Eisenhardt to 
have died after six and ten years, respectively. 


SPONGIOBLASTOMA POLARE 


Four patients with tumors of this variety were operated on during 1925- 
1926. One died immediately and another one month after operation. Of the 
remaining 2 patients, 1 was a child whose tumor, located in the cerebellum, 
was completely removed. She was alive and well thirteen years and one month 
after operation. The fourth patient was a child in whom the polar spongioblastoma 
originated from the optic chiasm. She reported that she was alive and well, except 
for impaired eyesight, thirteen years and one month after operation. Her vision 
at the time of operation was extremely poor, but it must have improved later, since 
she was able to finish high school and live a normal life. 

Van Wagenen reported 1 case of “optic chiasm glioma,’ presumably a polar 
spongioblastoma, occurring in a patient who was still alive and teaching eight 
years after operation. ; 

Cairns also reported 1 case of this tumor located in the vermis of the cerebellum. 
The patient was alive and well nine years after operation. 

One sees again, therefore, in the spongioblastoma polare a tumor not only 
relatively benign, with slight tendency to recur after extirpation, but so sluggish 
in growth that, without its removal by surgical means, as in the cases in which 
it originated in the optic chiasm, its presence is often compatible with comfortable, 
even relatively healthy, existence. These conclusions were borne out by Eisenhardt, 
who in a total of 32 cases reported that 10 patients were living from five to fifteen 
years after operation, and that another had survived nine years after operation. 


PAPILLOMA 


Papilloma of the choroid plexus is rare. One case occurred in my series, 
in which two attempts were required for complete removal of the tumor from the 
fourth ventricle. The patient was alive and well, except for facial palsy, thirteen 
years after operation. Van Wagenen had no case, and Cairns had 1 case, in 
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which the patient was also living at the time of his study, over eight years after 
operation. The entire Cushing series contained only 12 cases of this tumor; 4 
of the patients were living in 1935, from five to nine years after operation. 


MISCELLANEOUS GLIOMAS 


Three cases of atypical gliomas, in 1 of which the patient died after operation, 
and 5 cases of gliomas verified by examination of the cystic fluid alone occurred 
in 1925-1926. Of the 7 patients who survived operation, 1 was alive and well 
thirteen years after evacuation of a cyst of the cerebellum; the others had all 
died, after an average survival period of fourteen months. 


ADENOMA OF THE PITUITARY GLAND 


The year 1925-1926 was particularly rich in cases of pituitary adenoma. Thus, 
11 patients with chromophilic tumors and associated acromegaly were operated 
on during this year, and 22 with chromophobic adenomas were similarly treated. 
One patient with chromophilic and 2 with chromophobic adenomas died as a result 
of the operation. This was the last full year in which the transphenoid operation 
was still in use and, with 1 exception, in which a transfrontal procedure was 
employed, the tumors in all cases were approached by this route. 

Of the 10 patients with chromophilic adenoma, 7 were alive from ten to 
thirteen years after the operation. One had died five years and three months 
and another seven years and five months after the operation. A third patient died 
of extension of the tumor to the third ventricle twelve years and seven months 
after operation. Most of the patients had received roentgen radiation to supple- 
ment the surgical therapy. Naturally, once acromegalic always acromegalic, and 
although the patients with chromophilic adenomas were alive, most of them suffered 
from the disfigurement and other discomforts of acromegaly. In 2 patients, 
visual acuity failed several years after operation, in spite of irradiation. One 
patient experienced convulsive seizures, which were demonstrated by ventriculo- 
grams to be due to an intracranial extension of the tumor; this seemed to yield 
to further irradiation. 

It is obvious that, even if mechanically possible, it would be undesirable to 
remove the entire tumor and thus deprive the patient completely of the function 
of the pituitary gland. On the other hand, the unextirpated portion, if it does not 
burn itself out or yield to control by irradiation, may continue to pour its secretions 
into the circulation, or even increase in volume to compress again the neighboring 
structures. 

Of the 20 patients with chromophobic adenoma of the pituitary gland who sur- 
vived the operation, only 8 were known to be alive ten to thirteen years after the 
operation, and 12 died from twenty-three months to twelve years and five months 
after the operation, the average period of survival being five years and two months. 
In 2 instances death was reported to result from “stroke’—evidently an apoplectic 
episode resulting in sudden unconsciousness and death, the occurrence of which 
Cairns also mentioned in his series. 

Unfortunately, my colleagues did not consider separately the chromophilic and 
the chromophobic adenomas. In my series, however, it seemed definite that the 
patients with acromegaly survived longer and were, on the whole, in better health 
than the patients with chromophobic tumors. The statistics for Dr. Cushing’s 
entire series are not sufficiently confirmatory on this point to justify much stress. 
There were, however, 264 cases of chromophobic adenomas, in 112 of which 
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(42 per cent) there was a survival period of five or more years, while in 39, 
or 53 per cent, of the 73 cases of chromophilic tumor there was an equal period of 
survival. 

From a more detailed study of the same material Henderson.’ concluded: 
“Chromophobe adenomata produce only local compression effects, whereas 
acidophile adenomata evoke general constitutional disturbances and often local 
effects in addition. The adenocarcinomata are apt to infiltrate surrounding 
structures 

“The late results, analysed on the basis of the duration of improvement after 
operation, indicate great variability in the rate of growth and behavior of the 
tumours. After a successful transphenoidal operation without irradiation some 
patients had no further trouble for as long as twenty years. On the other hand, 
a rapid recurrence within two or three years may take place even after a far more 
radical transfrontal operation plus X-ray treatment. While many patients main- 
tained this improved status for ten to twenty years, 95 per cent of those who had 
a recurrence showed indications of it within five years after operation 

“The clinical course of [acidophil adenomata] differs from that of the chromo- 
phobe adenomata. The two types of symptoms—local pressure (visual) effects 
and system effects—frequently show spontaneous remissions and exacerbations, 
and often respond differently to treatment. Operation usually produces marked 
improvement in vision, but may have no effect on the severe headaches, especially 
in cases in which there is a small tumour. The systemic disturbances are ultimately 
apt to be the most serious because of the deleterious effects of the hormonal 
secretion on the cardiovascular system and on sugar metabolism. The operation 
mortality rate is slightly higher than for the chromophobe adenomata, but the 
late surgical results appear to be better. The acidophil tumours are more amenable 
to X-ray therapy.” 

There was a total of 88 cases of pituitary adenoma for the three years, in 56 
of which the patients were alive from seven to eleven years after operation. Many 
of these, however, were suffering from poor vision, general asthenia, impotence, 
drowsiness and headaches. 


MENINGIOMA 


Eighteen patients with meningiomas were operated on during 1925-1926. Two 
of the patients died as a result of the operation. Of the remaining 16, 7 were 
living at the time of this survey, between twelve and thirteen years after operation. 
Three of these patients had a primary complaint of failing vision, and the tumor 
was located in the suprasellar region. The patients were all remarkably improved 
by the operation and remained well. In 2 instances the tumor was located in 
the sylvian region—in 1 on the right and in 1 on the left side. One of the 
patients had temporary hemiplegia after operation, from which he recovered com- 
pletely. The other has continued to have occasional petit mal attacks and is taking 
phenobarbital steadily, but is otherwise well. In the sixth patient the tumor was 
located in the right frontal region. Visual acuity was markedly diminished before 
operation, and had not improved at the time of discharge from the hospital. Several 
years later, however, he reported that his left eye had recovered serviceable vision 
and that he was doing light work. The seventh patient had a tumor of the left 


8. Henderson, W. R.: The Pituitary Adenomata: Follow-Up Study of 
Surgical Results in Three Hundred and Thirty-Eight Cases (Dr. Harvey Cush- 
ing’s Series), Brit. J. Surg. 26:809-921, 1939. 
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rolandic region and has been well since operation, for thirteen years. Two patients 
had tumors originating in the mesial aspect of the sphenoid ridge which could not 
be removed at operation; they died ten and seventh months, respectively, after 
unsuccessful attempts at removal. In 2 cases the tumor was located in the posterior 
fossa, anterior to the pons; the lesions could not be removed, and the patients 
died eight and six months, respectively, after unsuccessful operations. In this 
series were the celebrated cases of T. J. Donovan and Dorothy Russell, both of 
whom had malignant, rapidly recurrent lesions. The patients were operated on 
eleven and seventeen times, respectively, and died twelve years four months and 
thirteen years four months, respectively, after the initial procedure. 

The seventh patient in this group was an elderly missionary from whose right 
frontal region a meningioma was completely extirpated. He was cured of his 
symptoms, but died suddenly of “heart failure” seven years and nine months after 
the operation. 

Of the 2 remaining patients, 1 had a lesion located in the left parasagittal 
region, on which incomplete operation was performed, leaving a small amount 
of tumor attached to the longitudinal sinus. The patient was well for over eight 
years, when she showed signs of recurrence of tumor on the opposite side and 
died during an attempt to remove it at another hospital. 

The last of the group was a young woman with a very large meningioma of 
the olfactory groove, whose symptoms were advanced and whose general condition 
was poor. Only partial extirpation of the tumor was possible. She left the 
hospital in poor condition, but improved slowly and felt fairly well for about 
one year, when she died at home, eighteen months after operation. 

It is evident from the foregoing data that the meningioma series, for the 
year under discussion, formed an instructive group, exemplifying by means of the 
18 cases almost every problem arising in connection with this tumor. While 
meningiomas are generally considered benign, the cases of Donovan and Russell 
have shown that these tumors can be locally malignant, as indicated by their rapid 
regrowth. Even when histologically benign, however, the location, as in the 
posterior fossa anterior to the pons or in the middle fossa adjacent to the midline. 
may make them surgically irremovable. Again, even when the region is approach- 
able, if the tumor is attached to such an important structure as the superior longitu- 
dinal sinus, especially posterior to its anterior third, complete removal may be 
impossible and recurrence may take place at some later date. Occasionally the 
advanced stage of the disease, as in the case of the large tumor of the olfactory 
groove, militates against a surgical cure. Even when the tumor is completely 
removed the patient may be of such advanced years at the time of operation that the 
postoperative period of survival is interrupted by death from “natural” causes. 

As to surgical cure, the data here presented indicate that the suprasellar 
meningiomas, if the damage to the optic nerves and chiasm is not already 
irreparable, are the ones which can be completely removed without disagreeable 
sequelae. Next to these in favorable prognosis are the tumors originating over 
the convexities of the brain, the removal of which presents relatively few surgical 
difficulties. However, owing either to the softening of the compressed brain tissue 
in the tumor bed or the damage to this tissue at the time of the operation, 
hemiplegias or convulsive seizures may result. 

Van Wagenen reported 16 cases of meningiomas, 4 of which were suprasellar. 
Three patients recovered from visual disturbance after operation, but vision of the 
fourth, who was nearly blind before operation, was not improved. Three of 
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the patients were still alive at the time of the study, from seven to eight years 
after operation. In the other 12 cases Van Wagenen classified the meningioma 
as “associated with the convexity of the cerebrum,” without further distinction. 
Five of the patients were still living when he made his report. Four of them 
considered themselves as “well,” but the fifth, who had had hemiplegia before 
operation, did not show improvement with respect to this disability. The average 
survival period for his entire series of patients, both living and dead, was six 
years four and a half months. Cairns reported on 31 cases during his year of service ; 
5 of the patients died immediately after operation and 8 others at varying intervals 
afterward. Eighteen patients had survived for seven to nine years at the time of 
his survey. Eight of the survivors were well and working. Six were working 
but had major symptoms. The remaining 4 were too sick to work. 

In summary, there was a total of 65 cases of meningioma in the three years 
from 1924 to 1927. Thirty-two of the patients were alive at the time of the three 
separate reports, from seven to thirteen years after operation was performed. 
Twenty-five of them were essentially well or suffering from symptoms that did 
not incapacitate them from work, while 7 were invalids. 

The total Cushing series 9 contained 271 cases of meningiomas. In 119 of these, 
the patients survived five or more years, and in 92 instances they were still alive 
in 1935, from five to twenty-five years after operation. 


ACOUSTIC NEURINOMA 


In the twelve months between Oct. 1, 1925 and Oct. 1, 1926, Dr. Cushing 
operated on 19 patients with neurinomas located in the cerebellopontile angle, 
originating from the acoustic nerve. Two patients died after operation, and 1 was 
not heard from after leaving the hospital. Of the remaining 16 patients, 9 were 
still living at the time of this survey, from thirteen to nineteen years after the 
first operation. Seven patients had died from fifteen months to ten years and two 
months after operation, with an average period of survival of four years and three 
months. 

The acoustic neurinoma is a benign tumor, but, because of its location, is 
responsible for a series of debilitating symptoms, and eventually death. Its surgical 
removal, again because of its location, is attended with serious risks to the health 
and life of the victim. If, however, the exigencies of a given case permit its com- 
plete, or nearly complete, removal, without too much damage to neighboring nerves 
or too much hemorrhage from the neighboring blood vessels, the patient may be 
permanently cured or relieved for a long period. A closer examination of the cases 
in the present series confirms this point of view. With the guidance of the surgeon’s 
impression, as revealed in his notes dictated immediately after each operation, the 
procedures in these cases may be divided into: (1) exploration, with or without 
biopsy of the tumor; (2) partial removal of the tumor; (3) radical but incomplete 
extirpation; (4) subtotal removal, and (5) total removal. A number of the patients 
were operated on twice, or even three times. It will be noted from table 4 that 
the patients who are still alive or those who died after a long period of survival 
were the patients who either at the first or at an eventual operation were treated 
by the most radical surgical procedures. It requires little proof to substantiate 
the claim that a benign tumor completely and successfully removed results in cure 


9. Cushing, H., and Eisenhardt, L.: Meningiomas: Their Classification, 
Regional Behaviour, Life History, and Surgical End Results, Springfield, IIl., 
Charles C. Thomas, Publisher, 1938. 
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of the disease. But the data reveal what seems to be a new aspect of this problem, 
namely, that, short of total extirpation, the degree of improvement and the duration 
of life after operation vary directly with the amount of tumor that has been 
removed (table 4). 

Of the 7 patients who had already died at the time of this study, useful life 
was vouchsafed to a number for varying periods before death. One was a physician 
who returned to his practice for ten years, when he died of cardiorenal disease. 
Two women each gave birth to a child and lived comfortably until from six to 
twelve months before death, for three and one-half to seven and one-half years, 


TABLE 4.—Acoustic Neurinoma: Survival Period in Relation to 


Type of Operation 


Number of Type of 
Case Operations Operation Survival After First Operation 
l 1 Partial 1 year 3 months 
2 2 (1) Partial 1 year 5 months 
(2) Partial 
1 Partial 2 years 6 months 
4 2 (1) Partial 3 years 1 month 
(2) Partial 
) 1 Partial 3 years 7 months 
( 1 Subtotal 7 years 6 months 
7 1 Subtotal 10 years 2 months (death from 
eardiorenal disease) 
s 3 (1) Partial Still living (13 years 9 months) 
(2) Radical 
(3) Total 
9 3 (1) Exploration Still living (13 years 4 months) 
(2) Radical 
(3) Radical 
10 1 Subtotal Still living (13 years) 
11 1 Radical Still living (13 years 3 months) 
12 1 Subtotal Still living (13 years) 
13 2 (1) Exploration Still living (13 years 3 months) 
with biopsy 
(2) Radical 
14 3 (1) Exploration Still living (19 years 6 months) 
(2) Radical 
(3) Radical 
15 2 (1) Partial Still living (13 years 4 months) 
(2) Subtotal 
1 2 (1) Radical Still living (13 years 6 months) 
(2) Total 


respectively. One man was well after a first operation, but suffered so much after 
a second that he shot himself nine months later, or three years and one month 
after the first procedure. Two patients gained no relief from an operation, after 
which they died in fifteen and seventeen months, respectively. Of the 9 living 
patients, 3 report that they are entirely well. One is blind but otherwise well. 
Four have disturbances of the cranial nerves but are able to “carry on.” The ninth 
reports that he is “unable to do anything of a practical nature, but each day takes 
an hour or two of exercise.” 

In 1924-1925, 11 patients were operated on for removal of this tumor, of whom 
7 were living and 4 had died at the time of the report. In 1926-1927 10 patients 
were operated on, 8 of whom survived. 

The three year period thus included 40 cases of acoustic neurinoma, in 24 of 
which the patients were still living seven to eleven years after the operation. Of 


DAVIDOFF—TUMORS OF BRAIN 1259 


this number, however, only about 10 were well enough to perform their full work, 
the others suffering all degrees of disability from partial handicaps to complete 
invalidism. In 176 of the complete series of 2,000 cases, there were tumors of 
this type; in 77 instances the patients survived five or more years after the 
operation. 

The modern tendency is undoubtedly in the direction of increasingly radical 
operative treatment of these tumors,!° and the operative procedures have been 
modified at most clinics since the one advocated by Dr. Cushing in 1917. How- 
ever, the data here presented seem to indicate that there is little difference in the 
period of survival between the patients who have total and those who have subtotal 
extirpation of the tumor. This is important in that, occasionally, in striving for 
the last bit of tissue to make the extirpation complete one may cause irreparable 
damage to the medulla or cranial nerves. 


CRANIOPHARYNGIOMA 


Like the acoustic neurinoma, the craniopharyngioma, usually a partly cystic, 
congenital tumor, is benign, but because of its location presents almost insur- 
mountable problems in its surgical removal. Consequently, the operative mortality 
is high if a radical procedure is undertaken, and frequently the patients who 
survive suffer from profound disturbances of fat and water metabolism, autonomic 
functions and the sleep mechanism. On the other hand, simple evacuation of the 
cyst, while much less dangerous a procedure, usually is followed by relatively 
rapid recurrence of symptoms. 

There were 12 cases of this tumor in this series, in 2 of which the patients 
died immediately after operation. Of the remaining 10 patients, only 2 were still 
living thirteen years and ten months and thirteen years, respectively, after oper- 
ation. One of these was a midget, who also suffered from diabetes insipidus. 
The other was a young man who reported that he was “quite well” eleven years 
after operation, which was performed when he was 12 years of age and consisted 
of evacuation of the cyst and partial removal of the solid portion of the tumor. 
However, a report from Dr. Loyal Davis, of Chicago, who saw him at about the 
time of this investigation, stated: “Thirst still is excessive, but is spasmodic during 
the day. For example, he starts the day with three or four glasses of water, eats 
many oranges throughout the day and drinks three glasses of liquid in the evening. 
He voids a large quantity of urine once during the night, usually about 4 o’clock 
in the morning. Incontinence is rare, but does occur. He has not been taking 
solution of posterior pituitary for some time. He complains of headaches which 
occur daily, and I find that he has been in the habit of taking an alkaline pro- 
prietary product, once or twice a day, with some relief. 

“He is 65 inches [165 cm.] tall, and at present his blood pressure is 92 systolic 
and 66 diastolic. His pulse rate is 64 and his temperature 98.6 F. His metabolic 
rate is —28 per cent, with a pulse rate of 56, and his weight is 127.5 pounds 
[57.8 Kg.]. The red blood cell count is 5,600,000; the white cell count 12,200, 
and the hemoglobin content 14.89 Gm.” 

Of the 8 patients with craniopharyngioma who died, the average period of 
survival was only 23 months; almost all of them were nearly or completely disabled 
during this period. 


10. Horrax, G., and Poppin, J. L.: Experience with the Total and Intra- 
capsular Extirpation of Acoustic Neuromata, Ann. Surg. 110:513-524, 1939. 
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Van Wagenen reported 6 cases, in 1 of which the patient was also alive and 
well eight years after operation. The other 5 had an average survival period of 
seventeen months and an average period of usefulness of twelve months. Cairns’s 
series, although not reported in detail, included 5 cases, in 1 of which also a single 
patient survived. In summary, the three year block thus included 23 cases of 
craniopharyngioma, in only 4 of which the patients were living at the time of the 
investigation and moderately well; the others were but little benefited during a 
short period of survival. The results of Dr. Cushing’s thirty years’ experience 
vielded 92 cases, in only 24 of which the patients survived five or more years— 
data which bear out the preceding evidence. 

By extirpation of part of one frontal lobe, section of one optic nerve or the 
optic chiasm and other means of enlarging the exposure at operation, radical 
procedures are again finding favor. However, the fact remains that when a 
craniopharyngioma is adherent to the neighboring hypothalamus operation under 
the most favorable circumstances is bound to result in damage to this important 
structure. A glimmer of hope is visible in the experience of the group in Phila- 
delphia with roentgen treatment of these lesions following evacuation of the cyst.1! 
Contrary to the preconceived notion that tumors consisting of adult tissue, such 
as the craniopharyngiomas, cannot be expected to respond to irradiation, experi- 
ence has shown that radiation appears to have an inhibitory effect on the reac- 
cumulation of cystic fluid, and the patients do well after the treatment. The results 
with 3 patients whom I treated in this way bear out the experience of Dr. Frazier 
and his co-workers. 


METASTATIC CARCINOMA 


Five patients were operated on during the twelve month period. Four of them 
died before leaving the hospital. The fifth survived five months. Van Wagenen 
reported on 4 cases in which the patients survived for an average of thirteen 
months, with an average useful life of three months. Cairns’s series included 8 
cases, in 1 of which the patient died before leaving the hospital and in 5 others 
within five months. Two patients lived for more than two years. One of them 
lived a useful life for six months, and the second returned to work as a train 
driver for fifteen months. Generally, then, the outlook for patients with metastatic 
carcinoma of the brain is one of short survival, whether operation for the intra- 
cranial metastasis is undertaken or not. In only 1 of 85 cases in which Dr. 
Cushing performed operation during a period of thirty years did the patient live 
as long as five years after operation. Carcinoma of the brain is hopeless, but in 
the occasional case of a single large metastatic tumor improvement sufficient to 
warrant the operation may occur. 


SUMMARY 
The late results (after from thirteen to fourteen years or more) in 
152 verified cases of tumor of the brain in which Dr. Cushing performed 
operation in 1925-1926 are reported. Twenty-three of the patients died 
before leaving the hospital. Eighty-one died in from a few months to 
seventeen years after the first operation. Forty-five were alive and most 


11. Carpentier, R. C.; Chamberlin, G. W., and Frazier, C. H.: The Treat- 
ment of Hypophyseal Stalk Tumors by Evacuation and Irradiation, Am. J. 
Roentgenol. 38:162-177, 1937. 
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of them well, at the time of this survey, from thirteen to more than 
fourteen years after operation. 

The results of the work for the year 1925-1926 (my year as resident 
in Dr. Cushing’s service) are compared with those reported by Van 
Wagenen for the year immediately preceding (1924-1925) and by Cairns 
for the year immediately following (1926-1927). 

A total of 457 cases are thus reviewed, in 287 of which the patients 
had died and in 170 of which the patients were still living at the time 
the three studies were made, from seven to fourteen years after operation. 

In table 1 the ultimate results for the individual types of tumors are 
indicated. 

The general impression is gained that improvement in the future 
treatment of tumors of the brain must take two directions: in the case of 
benign tumors, technical improvement to make surgical removal more 
complete and less hazardous; and in the case of malignant tumors, some 
form of therapy other than surgical. 
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Case Reports 


AN UNCLASSIFIED DEGENERATIVE DISEASE OF THE 
CENTRAL NERVOUS SYSTEM 


W. J. C. Verwaart, M.D., Batavia, JAvA, NETHERLAND East INDIES 


In a recent paper? on ophthalmoneuromyelitis and multiple and 
ditfuse sclerosis in natives and Chinese in the Netherland East Indies, 
I described a case of multiple sclerosis occurring in a Sundanese native, 
who for about ten years showed symptoms of spasticity and cerebellar 
ataxia (case 4, pages 104-105). The subject of this description has 
since died, and the postmortem examination revealed an entirely differ- 
ent disease than the suspected sclerosis. Thus far I have been unable 
to find a similar case in the literature, and although several years have 
passed since the patient’s death no other case has come under my 
observation. Moreover, during 1938-1939 I had the opportunity to 
ask several outstanding neuropathologists in the Netherlands and in 
the United States about this case; none of them had encountered a 
similar one. 

REPORT OF A CASE 

History—A Sundanese native Mamud was admitted to the general civil hospital 
at Batavia, Java, on May 14, 1931, at the age of about 40. For five years he had 
suffered from weakness of the legs and back and for the last two years walking 
had become impossible. Speech had become blurred during the same period. 
He had previously been well. There was no fever during the present illness. 


Examination.—Neurologic examination on May 19 revealed: horizontal nystag- 
mus; irregular and dysarthric speech; hyperactivity of deep reflexes in both arms 
and legs; some increase in muscular tonus; slight muscular power, and muscular 
atrophy. All movements were slow and ataxic; the plantar reflexes were distinctly 
dorsiflexor in type; the abdominal reflexes could not be elicited; sensibility was 
unimpaired. 

The mental state showed no change; there was no dementia, but apathy was 
rather pronounced; spontaneous movements and psychic activity were both slight. 

The report from the department of ophthalmology was papilla alba with central 
retinitis of long standing in the right eye; the left eye presented papilla albicans. 
Vision was 5/30 in the right eye and 5/50 in the left eye; correction could not 
be made. The Wassermann and Sachs-Georgi reactions of the blood and cerebro- 
spinal fluid were negative. The spinal fluid contained 2 cells per cubic millimeter, 
and Nonne’s reaction was slightly positive. 


Course—On July 21, 1931, Prof. van Wulfften Palthe found typical cerebellar 
ataxia of both the limbs and the trunk, Babinski’s asynergia being demonstrable. 
Hypermetria and adiadokokinesia were present; speech was slow and monotonous; 
horizontal nystagmus and impairment of upward ocular movements were present. 
The deep reflexes were hyperactive; the abdominal reflexes could be elicited only 


From the Department of Neuropathology, School of Medicine. 

1. Verhaart, W. J. C.: Ophthalmo-Neuromyelitis, Multiple und diffuse Sklerose 
bei Ost-Asiaten in Niederlandisch Ost-Indien, Acta psychiat. et neurol. 13:93-122, 
1938. 
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in the upper quadrants of both sides; the cremaster reflexes were diminished; 
intention tremor was slight. 

The patient was last examined in January 1935. At that time all movements 
had become still more slow and awkward; a coarse tremor accompanied them; the 
ocular movements were greatly impaired in all directions; the masseter muscles 
were atrophic; horizontal and vertical nystagmus were associated with ocular 
movements. Facial motility was weak on both sides; the tongue deviated to the 
left when protruded, and its motility was severely impaired; the jaw deviated to 


Fig. 1.—Section from a lumbar segment of the cord. The anterior horn shows 
preservation of eleven motor ganglion cells. 

This photograph and those in the accompanying figures were made from 
Weigert-Pal sections counterstained with Grenacher’s carmine solution. The sec- 
tions have a thickness of 30 microns. 


the right when the mouth was opened wide. Speech was dysarthric, slow, monoto- 
nous and weak. The tendon reflexes were hyperactive, except the ankle jerks, 
which were not elicited; the plantar reflexes were dorsiflexor in type. The mental 
state was still unimpaired; the mood was generally quiet and contented; orien- 
tation was correct. 
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In February 1935 the patient was transferred to a hospital for chronic invalids, 
where he died in June. 

Summary of Clinical Data—A Sundanese native aged 35 showed gradual devel- 
opment of general muscular weakness, cerebellar ataxia and speech disturbances, 


Fig. 2.—A, section from the twelfth thoracic segment (lower magnification than 
that in figure 1). The anterior horn and Clarke’s column are almost devoid of 
ganglion cells. 

B, section from a higher dorsal segment than that in A. Demyelination is 
obvious in the area of the spinocerebellar tracts, and is somewhat apparent in Goll’s 


column. 
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without fever. After five years of illness nystagmus, impairment of ocular move- 
ments, hyperactivity of tendon reflexes, diminution of abdominal reflexes and a 
bilateral Babinski response were found. Four years later, shortly before his death, 
the ankle jerks had disappeared, ocular movements were far more severely 
impaired and the fifth, seventh and twelfth cranial nerves showed motor weakness. 
The case was regarded as one of a slowly progressive form of multiple sclerosis. 

Autopsy (Dr. Soewadji)—There were lobar pneumonia and some ascites, but 
no cirrhosis of the liver. Macroscopically, the brain showed slight atrophy of the 
pons, cerebellum and medulla. The lateral ventricles were somewhat distended ; 
the basal arteries were normal. 

Histologic Examination—Study of the cerebral cortex revealed slight paucity 
of ganglion cells everywhere, involving all layers. The small vessels were some- 
what fibrotic; in the putamen and globus pallidus were a number of softenings of 
various sizes; the cortex showed only small perivascular lacunas. No changes 
were observed in the cerebellar cortex; the Purkinje cells were numerous; the 
granular and molecular layers were unchanged; the dentate nucleus alone had lost 
about one-half its neurons, and the neuroglia cells within this nucleus were some- 
what increased in size and number. The frontal half of the globus pallidus 
showed softenings similar to those of the putamen; the ganglion cells were 
normal. 

Severe changes were present in the spinal cord, medulla, pons and mesen- 
cephalon, and were predominant in the corpus subthalamicus and the caudal half 
of the globus pallidus. In the cord, the ganglion cells of the anterior horn had 
almost disappeared, a few only being preserved (fig. 1). There was no noticeable 
difference between the upper and the lower segments. In the dorsal segments, 
the neurons of Clarke’s column had also disappeared (fig. 24); the number of 
cells of the posterior horn was less decreased. The preserved neurons were of rela- 
tively normal appearance; Nissl bodies were still visible, but some showed too 
large a quantity of lipochrome. The glial reaction consisted only of slight pro- 
liferation of astrocytes and slight anisomorphic gliosis. 

As a result of this severe degeneration of ganglion cells, distinct demyelination 
was present in the anterior commissure, the anterior roots and the spinocerebellar 
tracts. Hence, in the upper thoracic segments the anterolateral margin of the cord 
appeared very pale in sections stained by the Weigert-Pal method (fig. 23). The 
column of Goll was also somewhat demyelinated; the other spinal fiber systems, 
however, especially the pyramidal and anterior columns, were not damaged. 

In the medulla, similar damage was present. The nuclei of the motor nerves 
had almost completely lost their neurons. The nucleus of the twelfth nerve (fig. 
3A) and the nuclei of the abducens, trochlear and oculomotor nerves (fig. 3 B) 
were almost completely devoid of large motor ganglion cells. The motor nuclei 
of the tenth, seventh and fifth nerves contained a somewhat larger number of 
ganglion cells which had escaped degeneration; these were estimated to constitute 
about one third of the total number. The motor roots were rare and in most 
slides could hardly be found. 

The tegmentum medullae was somewhat decreased; the olives and the olivo- 
cerebellar system were undamaged; the restiform body showed demyelination in 
the lateral area, where the dorsal spinocerebellar tract had disappeared. In von 
Monakow’s triangular field, dorsolateral to the interior olive, demyelination was 
also conspicuous (fig. 4), owing to degeneration of the spinocerebellar tracts, and 
perhaps the spinothalamic tract. 
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Fig. 3.—A, section showing the nucleus of the hypoglossal nerve almost devoid 
of neurons, five or six being visible. B, section showing the nucleus of the oculo- 
motor nerve almost wholly degenerated, the motor roots having disappeared also. 
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In the pons the basal nuclei were somewhat atrophic, those situated between 
the bundles of the pyramidal tract showing special paucity of ganglion cells. The 
middle cerebellar peduncle, as well as the middle longitudinal fasciculus, both 
lemnisci and the central tegmental tract, showed no loss of myelination; the 
sensory nuclei were unchanged. 

In the reticular tegmental nuclei of the pons and mesencephalon a number of 
ganglion cells were present; however, the moderate proliferation of astrocytes may 
be interpreted as a reaction to partial degeneration of the ganglion cells. In the 
superior colliculus the tissue was somewhat spongy and contained a number of 
proliferated astrocytes. 

In the dentate nucleus, about one-half the neurons had disappeared; the superior 
peduncle and the hilus were poorly provided with myelinated fibers. 


| 


Fig. 4—Medulla at the middle of the inferior olive. In yon Monakow’s tri- 
angular field pronounced demyelination is present, owing to degeneration of the 
spinocerebellar tracts. The hypoglossal nerves are poorly provided with myelinated 
fibers; the motor roots are absent. 


The most severe atrophy and degeneration were observed in the subthalamic 
body of Luys, which had lost about two thirds of its volume (fig. 5). In the 
remaining part the neurons were rare and the glia nuclei numerous. The dorsal 
capsule was severely demyelinated; the pallidosubthalamic connections, such as 
Edinger’s Kammsystem and even Forel’s field He, were greatly degenerated. 
In the caudal half of the globus pallidus similar, though somewhat less severe, 
degeneration was present, the neurons being sparse and the thick pallidofugal fiber 
systems smaller and less myelinated. The laterofrontal part of the substantia 
nigra, the part directly connected with the pallidum and the subthalamic body, 
had also lost a number of neurons, but other parts of the substantia nigra were 
undamaged. 
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Nowhere in the central nervous system were there any signs of inflammation; 
scavenger cells, clusters of glia cells and perivascular demyelination were nowhere 
present; the preserved ganglion cells in the damaged centers were not swollen or 
laden with products of abnormal metabolism; glial reaction was nonspecific and 
slight ; abnormal neuroglia cells were absent. 

Summary of Pathologic Data.—In this case extensive and severe degeneration 
of ganglion cells was observed in all the motor nuclei; the anterior horns of the 
cord and the motor nuclei of the cranial nerves were equally attacked. Clarke’s 
column also had lost all its neurons; the posterior horns showed moderate degen- 
eration of ganglion cells. In the brain stem, the reticular nuclei, the basal pontile 
nuclei and the superior colliculus had lost some ganglion cells and showed aniso- 


Fig. 5.—Section at the level of the greatest extent of Luys’s body, demon- 
strating the immense atrophy of the corpus subthalamicus and Forel’s tract Ha. 
Hz indicates Forel’s tract He; L, the corpus subthalamicus; pes. p., the pes 
pedunculi; thal., the thalamus, and lV’. /J/, the third ventricle. 


morphic gliosis of moderate degree. Most severely damaged, however, were the 
corpus subthalamicus, the caudal part of the globus pallidus and the frontolateral 
cell group of the substantia-nigra. The dentate nucleus showed moderate loss of 
neurons. The cerebral cortex presented a scattered loss of neurons. 


COMMENT 

It is difficult to classify the disease in this case. It may be com- 
pared with a number of well established degenerative diseases of the 
central nervous system, but it differs from all of them in one or another 
characteristic feature. 
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Westphal-Striimpell pseudosclerosis clinically has many points in 
common with this condition, but such extensive degeneration of ganglion 
cells has not been found in cases of the former disease. Moreover, the 
typical Alzheimer glia cells of pseudosclerosis were lacking in this case. 

In amyotrophic lateral sclerosis similar degeneration of motor 
neurons in the cord may occur, but the pyramidal tracts and motor 
cortex are also involved; the basal ganglia and subthalamic body, how- 
ever, are undamaged. An atypical case of amyotrophic lateral sclerosis, 
having more in common with my case, was described by Teichmann.? 

A few more or less similar cases of uncommon degenerative dis- 
eases, resembling well known types have been described by Haller- 
vorden.* In one case the disease resembled Creutzfeld-Jakob spastic 
pseudosclerosis and in another olivopontocerebellar atrophy, but none of 
them was typical, as in each case some outstanding feature was lacking. 
Whether such variations are due to different etiologic factors or to a 
difference in the constitution of the subject (in my case perhaps the 
race of the patient) cannot as yet be determined. Perhaps the different 
endogenous and exogenous circumstances of the natives of Java may 
have some influence; Radsma ‘* established that the acid-alkali balance, 
the hemoglobin and the lipoid content of the blood of natives and of 
Europeans in this country differ markedly. It is possible that these 
differences influence the metabolism of ganglion cells and their liability 
to certain types of degeneration. 

Concerning the clinical symptoms, postmortem observations and 
clinical diagnosis, some final remarks are appropriate. It is obvious 
that in the present case the diagnosis could not have been made during 
life because a similar case was unknown. The condition resembled 
multiple sclerosis, especially at the onset; later, however, the progres- 
sive muscular weakness and atrophy should have suggested caution in 
diagnosis. The diagnosis of pseudosclerosis might seem more satis- 
factory, but the pronounced cerebellar symptoms made it more improbable 
than that of multiple sclerosis. 

Most of the symptoms during life were in accord with the post- 
mortem observations. The disease started with spasticity and cere- 
bellar ataxia, due to lesions of the pallidosubthalamiconigral system 
and of the spinocerebellar tracts and dentate nucleus, respectively. 
Later flaccidity prevailed, because of the progressive degeneration of 
motor ganglion cells, which made spasticity impossible. From the 
clinical course it cannot be concluded that the lesions of the pallido- 
subthalamiconigral system and spinocerebellar tracts preceded those of 
the motor cells, because moderate degeneration of both may cause 
extrapyramidal spasticity, while with a severe lesion flaccidity and 


2. Teichmann, E.: Ueber einem der amyotrophischen Lateralsclerose naheste- 
henden Krankheitsprozess mit psychischen Symptomen, Ztschr. f. d. ges. Neurol. u. 
Psychiat. 154:32-44, 1937. 

3. Hallervorden, J.: Eigenartige und nicht rubrizierbare Prozesse, in Bumke, 
O.: Handbuch der Geisteskrankheiten, Berlin, Julius Springer, 1930, vol. 11, pp. 
1085-1093. 

4, Radsma, W.: Certain Physiologic Differences (Acid-Base Equilibrium and 
Blood Composition) Between European and Native Population Groups in Batavia, 
Nederl. tijdschr. v. geneesk. 79:3066-3084, 1935. 
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muscular atrophy become paramount. The Babinski response, how- 
ever, is unexplained by the postmortem observations. Neither the 
pyramidal tract anywhere in its course nor the anterior central con- 
volution showed distinct degeneration or atrophy. Can this classic sign 
of a pyramidal lesion be due to a lesion elsewhere ? 


SUMMARY 
The case is described of a Sundanese native aged 45 who had a pro- 
gressive spastic-cerebellar-ataxic motor deficiency, of about ten years’ 
duration, which in the later years of his illness changed to muscular 
weakness, flaccidity and muscular atrophy, involving the whole body. 
Post mortem, there were observed severe degeneration of ganglion 
cells of the anterior horns of the cord, the motor nuclei of the brain 
stem, Clarke’s column, the pallidosubthalamiconigral system, the basal 
pontile nuclei and the dentate nucleus. There was no swelling of 
ganglion cells, inflammation, primary demyelination, formation of 
abnormal glia cells or signs of abnormal metabolism in the central 
nervous system. 
This case is compared with those of other atypical degenerative 
diseases that have been described in small numbers in the literature. 
No etiologic agent could be established. 


INNERVATION COMPLEX OF THE LID AND JAW 
L. Hatpern, M.D., JERUSALEM, PALESTINE 


Under pathologic conditions one occasionally meets correlations of 
innervation which are not encountered under normal conditions. These 
correlations are frequently seen in the eye, especially the lid. I+ have 
previously described two such phenomena affecting the movements of 
the lids. One phenomenon—a consensual retina-lid reflex—constitutes 
a sensorimotor correlation and consists of raising the lower lid when 
light is flashed into the opposite eye. The second phenomenon is purely 
motor, and is manifested by spastic closure of the lid on the side 
toward which the eyes are moved. Here, a further motor correlation 
involving the lid and jaw will be described. 

C. N., a woman aged 65, has suffered for the last two years from involuntary 
opening and closing of the mouth. These movements have increased in frequency ; 
during the last six months they have continued uninterruptedly, the patient being 
unable to do anything to stop them. 

Examination showed that the nervous system was normal except for the auto- 
matic opening and closing of the mouth; simultaneously with this the tongue was 
pushed out and the lips were licked. These compulsory movements were made 
at the rate of 30 to 40 per minute and continued without interruption during the 
whole day, ceasing only with the advent of sleep. 

This is a case of rhythmic hyperkinesis in an elderly woman, bearing 
all the signs of a functional complex involving the movements of chew- 
ing and champing. This particular form of extrapyramidal hyperkinesis 
is not unknown in advanced age. I have observed hyperkinesis of 
this type in an old man suffering from chorea senilis. This hyperkinetic 
complex has also been noted in postencephalitic patients. 

The phenomenon observed in the case reported was as follows: 
When the patient was asked to close her eye the involuntary chewing 
and champing movements immediately ceased. The compulsory move- 
ments were in abeyance as long as the eyes remained closed, and were 
promptly resumed when the eyes were opened. The phenomenon could 
be observed at all times and remained unaltered at every examination. 

Further examination showed: (1) that the disappearance of the 
hyperkinesis on closure of the lid was due to a simple motor correlation, 
and was unrelated to vision or an optical factor, for it did not occur 
when a shade was put over the eye and the lids were not closed; (2) 
that this motor correlation is connected with the volitional closure of 
the lid, since it did not occur when the lid was passively closed; (3) 


From the Neurological Service of the Mayer de Rothschild Hadassah Uni- 
versity Hospital. 

1. Halpern, L.: Pathologische Correlationen am Bewegungsapparat des Auges, 
Confinia neurol. 1:362, 1938. 
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that the effect of volitional closure involved only the lids, because similar 
innervation of other muscle groups, such as closing the fist or squeezing 
the hand, had no effect on the hyperkinesis. A change in the position 
of the head, the limbs or the body was also without effect. These 
facts point to the specific character of this motor correlation. 

From the neurologic and ophthalmologic literature at my disposal, 
it appears that no observations on such a correlated effect of the move- 
ment of the lids on that of the jaw have been reported. The relation- 
ship between lid and jaw previously observed was of an opposite 
nature, namely, the movement of the lid and jaw in the Gunn phenome- 
non. This was first described in 1883 as “jaw-winking,” and consists 
of raising the ptosed lids when the jaw performs chewing movements. 
The phenomenon herein described establishes the principle that the 
motor correlation between lid and jaw is of reciprocal and not one-sided 
nature. 

The nerve relationships underlying this correlation may be considered. 
The underlying feature of the phenomenon is a chewing hyperkinesis. 
From the point of view of peripheral innervation, this hyperkinesis is 
brought about by the muscles moved in lowering the jaw—the mylohyoid 
and the anterior belly of the digastric—and those concerned in raising the 
jaw—the masseter and the temporal. The nerves involved are the 
motor part of the third division of the trigeminal nerve, supplying 
the muscles for chewing, and the hypoglossal nerve, concerned in the 
smacking movements of the tongue. The fact, however, that this 
hyperkinesis appears to be a functional entity occurring normally justifies 
the assumption of a movement complex under supranuclear control. 
The marked automatism and the regular periodicity of the hyperkinesis, 
which, in spite of the morphologic structure of the muscle, give it 
the character of a “vegetative” movement, as well as the disappearance 
of the hyperkinesis in sleep, confirm the view that this movement 
complex is not of cortical origin but derives from the basal ganglia. 
The stimulus factor in the phenomenon is provided by closure of the 
lid, which interrupts the chewing hyperkinesis. In view of its volitional 
character, the closure of the lid proves that one is dealing here with the 
effect of a central impulse on the facial nerve supplying the orbicularis 
oculi muscle. There is here, therefore, correlation between a cortical 
innervation of a cerebral nerve, in the role of an inductive factor, and 
a subcortical motor innervation controlling a movement complex as an 
induced result. 

In the reverse circumstance, as in Gunn’s phenomenon, in which 
the act of chewing appears as the inductive factor, the basic feature is 
the raising of the ptosed lid when the jaw performs the movements of 
chewing and eating. The factor usually considered to be involved 
here is a peripheral communication between the portion of the oculo- 
motor nerve innervating the levator palpebrae muscle and the motor 
part of the trigeminal nerve, the volitional nature of the chewing move- 
ments being overlooked. Unlike the hyperkinesis of the new phenome- 
non, one is dealing in this instance with a central innervation of the 
chewing movements originating in a chewing center in the cortex. The 
correlation here is rather between a cortical motor innervation controlling 
a movement complex and the nuclear innervation of a cerebral nerve. 
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In this instance, unlike my case, the cerebral nerve constitutes the 
induced sphere and the movement complex the inductive factor. 

An analysis and comparison of these innervation relationships show 
that all the nerves and nerve centers concerned play a part in the correla- 
tion between lid and jaw. One finds here the oculomotor nerve acting at 
the nuclear level and, at the cortical level, the facial nerve acting on 
the lid and the trigeminal nerve concerned in the motor innervation 
of the act of chewing. In this way, the innervation of the act of chew- 
ing is seemingly controlled by the corpus striatum, either through a 
chewing center in the cortex, as in Gunn’s phenomenon, or through 
an automatic hyperkinesis, as in my case. The assumption of a somato- 
topographic arrangement of the basal ganglia in accordance with motor 
function is steadily gaining ground. Under these circumstances it 
appears justifiable to assume an innervation complex of lid and jaw. 

This complex was observed under the pathologic conditions described. 
However, the opinion expressed by Goldstein? that the induced 
phenomena observed by him are rooted in the normal human being 
applies equally to the lid and jaw complex. This is borne out by the 
occasional appearance of Gunn’s phenomenon not only in persons with 
congenital or acquired ptosis but also in those with normally function- 
ing lids. Further, a combined opening of the mouth and lid has been 
observed in normal persons, especially in children, as, for example, 
when staring or frightened, or, again, when the mouth is involuntarily 
opened in intense astonishment. Conversely, tight closure of the lid 
sometimes causes a more or less marked closure of the mouth, especially 
in children. One must, therefore, assume that the pathologic correlation 
between lid and jaw is based on a preformed common innervation 
which exists under normal conditions. 


2. Goldstein, K.: Der Aufbau des Organismus, The Hague, Martinus Nyhoff, 
1934. 
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JUVENILE FAMILIAL AMAUROTIC IDIOCY (VOGT- 
SPIELMEYER DISEASE) 


Review of Literature and Clinical Report of a Case 


Sot Levy, M.D., East Provipence, R. I., AND 
A. G. Litre, M.D., Newtown, Conn. 


The juvenile type of familial amaurotic idiocy (Vogt-Spielmeyer 
disease) is a rare disorder, there having been only a few cases reported 
up to the present time. Particularly few case reports have been pub- 
lished in the United States. In the majority of these the diagnosis was 
made on the basis of pathologic observations, and this aspect of the 
disease was especially emphasized. 

In view of the fact that the literature has not been reviewed in 
English and clinical observations are rare, the present study was under- 
taken. In the case now reported for the first time the clinical, psycho- 
logic and electroencephalographic aspects have been emphasized. 


HISTORICAL REVIEW OF THE LITERATURE 


Since the concept of juvenile familial amaurotic idiocy was originally 
based on what is known of the infantile form of the disorder (Tay-Sachs 
disease ), it seems best to start this review with a discussion of the latter 
disorder. 

Observations on the eyegrounds of Jewish children, first made by the 
English ophthalmologist Warren Tay in 1881, were studied from a 
neurologic point of view. Further detailed clinical observations were 
made by the American neurologist Sachs six years later, in 1887. The 
disorder, which since that time has been known as familial amaurotic 
idiocy, or Tay-Sachs disease, was easily differentiated from other familial 
diseases of the central nervous system and did not seem to be related to 
any of the other well known forms of cerebral degeneration. In all the 
cases published subsequently the clinical symptoms, course and patho- 
logic changes were similar. 

Infantile familial amaurotic idiocy is characterized clinically by 
sudden appearance, after previously normal development, toward the end 
of the first year of life. It occurs chiefly in the children of Polish and 
Russian Jews. The cardinal symptoms are blindness, rapidly increasing 
dementia and paralysis of all extremities, usually of spastic type. The 
most characteristic signs are the changes in the eyegrounds, namely, 
optic atrophy and the so-called cherry red spot on the macula lutea. The 
parents of children with this disorder observe that the patients become 
increasingly apathetic and that there is regression of intelligence. Later 
the extremities become paralyzed and in some cases convulsions occur. 
Physical development becomes arrested, general marasmus is noted and 
the children die after a rapid downhill course, at the end of the second 
or third year of life. 


From the Emma Pendleton Bradley Home, East Providence, R. I. 
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The pathologic picture in this disease, which was first studied in 1897 
by Kingdon and Russell and later by Schaffer, consists of typical and 
characteristic changes. The cerebrum usually shows no gross abnor- 
malities. The cerebellum is firm and small in most cases. Histologically, 
there are generalized alterations in the ganglion cells throughout the 
central nervous system. The cell bodies are swollen because of deposits 
of large and small lipoid droplets in the cytoplasm. The dendrites, espe- 
cially in the region of the cell bodies, have “balloon-like” swellings, 
approximating in size the cell body. The process in the retina which 
produces the cherry red spot is identical with that in the brain. 

Up to the present no etiologic factor in Tay-Sachs disease is known 
other than morbid heredity, it being assumed that the disease is the 
expression of a defect in the germ plasm. Schaffer called it “a disease 
of the ectoderm,” in contrast to Niemann-Pick disease, which, he said, is 
a process involving lipoid degeneration of the reticuloendothelial system. 

In 1903, Batten described, under the title “Cerebral Degeneration 
with Symmetrical Changes in the Macula in Two Members of a Family,” 
a disorder characterized by progressive mental retardation, loss of vision 
and loss of motor functions. This disorder differed from the typical Tay- 
Sachs disease in four respects: (1) It was not limited to Jewish children ; 
(2) the blindness was not accompanied by the same characteristic changes 
in the eyegrounds ; (3) the first clinical symptoms appeared later in child- 
hood, and (4) the course of the disease was slower than that of the original 
Tay-Sachs disease. In 1906, Vogt published similar observations and, 
in a detailed clinical discussion, tried to delimit a so-called juvenile form 
of familial amaurotic idiocy from the original Tay-Sachs disease. His 
discussion can be summarized briefly as follows: Children who have 
been in the best of health previously begin to show abnormalities during 
the school years, usually between the ages of 6 and 14. The onset is 
gradual and the first symptom is usually progressive loss of vision, 
which within a few months leads to total blindness. The ophthalmo- 
scopic picture reveals atrophy of the optic nerve head. Mental develop- 
ment becomes arrested, and there is gradual regression to dementia. The 
motor functions also regress and end in complete paralysis, which in the 
majority of cases is of spastic type. Death occurs in from five to 
ten years. 

In his publication, Vogt considered only the clinical aspects of the 
disease. In 1906 and 1907, Spielmeyer first described the pathologic 
changes in this disorder. His patients were 3 members of one family; 
the clinical picture in these cases corresponded with that described by 
Vogt as the juvenile type of familial amaurotic idiocy. The only excep- 
tions in the clinica! findings were the presence in all 3 cases of retinitis 
pigmentosa, in addition to optic atrophy, and epileptic seizures in the 
later stages of the disease. Spielmeyer described pathologic changes 
similar to those of the original Tay-Sachs disease. 

The findings of Vogt and of Spielmeyer represent the basis for the 
recognition of the juvenile type of familial amaurotic idiocy. 

The first detailed critical review of the literature was published by 
Schob in 1924. He found that the onset of the disease takes place at 
the time of the second dentition, i. e., about the sixth year, development 
having been normal up to this time. There is gradual progressive 
impairment of vision, ending in total blindness. Parallel with the loss 
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of vision there is progressive regression of intelligence, terminating in 
dementia. Epileptic seizures of grand mal type may occur in the early 
stages of the disease, but are usually observed later. The changes in the 
eyegrounds in the majority of cases are those of typical retinitis pig- 
mentosa. In a few instances chorioretinitis combined with optic atrophy 
is noted. The mental changes of juvenile amaurotic idiocy are fairly 
characteristic. After normal development the child becomes disinterested 
and apathetic, cannot progress further in school and presents gradual 
psychic regression. There are restlessness, irritability and sudden laugh- 
ing or weeping for no reason. Attention, memory and judgment are 
impaired, and the child gradually forgets what has been learned. 
Hallucinations and delusions are seldom observed in this disease, but 
occasionally occur. Speech regresses gradually and disappears entirely 
in the last stages. Another significant symptom, which Schob stressed, 
is the disorder of gait. He found in all cases a certain degree of ataxia 
and unsteadiness, characterized by short groping steps. The terminal 
stage is marked by spastic diplegia or tetraplegia, the child becoming 
helpless and requiring constant care. Death usually occurs between the 
ages of 14 and 16, from intercurrent infection or during status epi- 
lepticus. In contrast to the usual occurrence of the original Tay-Sachs 
disease in Jewish children, the majority of the patients with the juvenile 
type of familial amaurotic idiocy belong to the Aryan race; both types 
of the disease have the common tendency to familial incidence. 

In spite of his detailed and clear classification of this disease, Schob 
stressed the fact that the clinical diagnosis of the juvenile type is difficult, 
and sometimes only presumptive when the cases occur sporadically. The 
same statement was made by Spielmeyer in 1923, by Higier in 1926 and 
by others at a later date. All authors agree that this disorder is rarely 
encountered. 

In his monograph published in 1931, Sjogren pointed out that the 
juvenile type of familial amaurotic idiocy is not as rare as had been 
assumed in previous publications. He found that the disease occurred 
relatively often among the Swedish rural population. He described 59 
cases of juvenile amaurotic familial idiocy and was able to show that 
the clinical picture and course were highly uniform. He spoke of a 
“photographic similarity” in all cases. This usually allows a correct 
clinical diagnosis, even when the disease occurs sporadically, i. e., when 
only one member of a family is afflicted. He divided the course of the 
disease into five stages. Before discussing these, it may be said that 
Sjogren stressed the importance of the uniform findings in the eye- 
grounds, as well as the characteristic abnormalities of posture and gait, 
symptoms which were not emphasized in previous papers. 

According to Sjogren, the first stage of the disease is marked by 
visual disturbance in the form of blindness. The ophthalmoscopic picture 
is one of retinitis pigmentosa and optic atrophy. The onset usually 
occurs between the ages of 5 and 8 years and the impairment of vision 
gradually progresses to total blindness after a course of one or two years. 
Sjogren found that the average age for development of total blindness 
was 6.7 years. 

The second stage is characterized by the onset of convulsions, which 
recur in the form of typical grand mal attacks, with unconsciousness and 
generalized seizures. Sjogren found that the average age for onset of 


| 
| 


LEV Y-LITTLE—FAMILIAL AMAUROTIC IDIOCY 1277 


the convulsions was 11 years. Definite mental changes in the form of 
lack of emotional control, irritability, restlessness, apathy, and even 
imbecility, make their appearance at about this time. Speech also shows 
alterations, such as stammering, explosive articulation and a tendency to 
repetition of words and syllables. 

In the third stage of the disease definite mental deterioration becomes 
obvious. Attention, memory and judgment are impaired, and the child 
quickly forgets what he has learned. The personality changes are more 
severe. The. child is entirely disinterested in the environment and is 
apathetic and irritable. The face is rigid and devoid of expression, but 
spasmodic laughing and weeping occur. Speech is monotonous and 
shows marked pressure, and articulation is indistinct. The content of 
the speech is stereotyped and shows a strong tendency to perseveration. 
Poverty of words and ideas becomes striking. The child is able to 
answer only simple questions. In this stage significant neurologic symp- 
toms appear for the first time. All movements become very slow. 
Typical rigidity and anomalies of posture are present. A characteristic 
disturbance of this stage is the peculiar gait, the marche a petits pas, a 
dragging gait with short, slow steps. The knees are flexed and the 
patient does not lift his feet, but walks with the whole sole on the floor. 
The arms are not swung in walking, A parkinsonian syndrome may 
begin at this time. In some cases tremors both of rest and of intention 
are present. The tendon as well as the superficial reflexes are usually 
normal. Babinski and Romberg signs may be elicited. Examination 
of the cranial nerves often reveals nystagmus and strabismus. Sjogren 
stressed the fact that hearing was intact in almost all cases. Vegetative 
disturbances in the form of acrocyanosis of both hands and feet were 
sometimes present. 

In the fourth stage the dementia has reached the degree of idiocy. 
The child is apathetic, fails to take notice of his surroundings and never 
speaks. The face is expressionless. Speech is limited to a few indistinct 
and inarticulate sounds. Prolonged screaming and crying are common. 
The apathy may be interrupted by stereotyped restlessness. The gait 
regresses rapidly, and the patient eventually walks only with sup- 
port. The musculature now begins to waste, but still shows good 
strength. Neurologic and vegetative disturbances become more marked. 

In the final, or fifth, stage of the disease the patient is totally 
demented and paralytic. The child lies helpless in bed, sphincter con- 
trol is lost and speech is reduced to a few inarticulate sounds. The 
musculature is now grossly atrophied and partial reaction of degenera- 
tion is present. Tendon reflexes are increased and the Babinski sign 
is positive. Acrocyanosis is marked. Epileptic seizures occur fre- 
quently. The patient usually dies in status epilepticus or from inter- 
current infection. Sjogren found the average age at death to be about 
18 and the course of the disease from ten to fifteen years. 

In his investigations on the etiologic and hereditary factors, Sjogren 
found that the disease is familial and dependent on a recessive, mono- 
hybrid hereditary factor. Males and females are affected in about the 
same frequency. 

The pathologic involvement in the juvenile type seems to be essen- 
tially the same as that in the infantile form. In their detailed discussion, 
Greenfield and Holmes (1925) suggested that from a pathologic point 
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of view two types may be distinguished. In the first the cerebellum is 
primarily involved. In the second the cerebellum and the rest of the 
nervous system are affected to an equal degree. Although the pathologic 
changes are limited to the central nervous system, no part of which 
ultimately escapes, it appears that this disease has a special affinity for 
the retina and cerebellum. The retinal lesions, according to Greenfield 
and Holmes, are of the same nature as those observed in the original 
Tay-Sachs disease. However, the rods and cones are involved in addi- 
tion to the ganglion cells, whereas in Tay-Sachs disease only the ganglion 
cells are affected. 

To illustrate the clinical findings in juvenile amaurotic familial idiocy, 
the following case is reported. 


REPORT OF CASE 

David, a boy aged 11% years, was admitted to the Emma Pendleton Bradley 
Home from an institution for the blind on March 15, 1938, with the chief com- 
plaint of progressive changes in personality and unmanageability, of five years’ 
duration. 

Family History—The maternal line was of English and Scotch stock and the 
paternal line of English stock. The parents were not related. No strain of 
Jewish blood was present. There was no history of epilepsy, mental or nervous 
disease, alcoholism, glandular disturbances, polydactylism or syndactylism or other 
congenital defects. The paternal side of the family showed a strong tendency 
toward the pyknic habitus. The father was in good health and of pleasant and 
outgoing personality. He did not use drugs or alcohol. The mother was also 
in good health but was inclined to worry excessively, particularly about the patient. 
She admitted having definite swings in mood and stated that she was “nervous,” 
but attributed this to worry over the patient. 

The patient had 1 sister, three years his junior, who was attending a small 
private school because of persistent social and scholastic difficulties in public school. 
At a summer camp, which she attended in 1938, she failed to follow directions as 
promptly as the other girls. Because of her extreme sensitivity, tendency to cry 
at the slightest provocation and anxiety, the camp authorities advised the parents 
to take her home. Physical examination of this girl revealed nothing abnormal 
except for a somewhat stiff gait. Mentally, however, she was rather immature 
in conversation, and there was occasional stammering. At times speech seemed 
definitely scanning, and it was noted that she tended to repeat certain words, 
usually at the end of a sentence. At times she repeated the same idea two or 
three times. She talked about a recent trip in the manner of a child of 4 or 5. 
Enunciation was clear. When writing her name and the date of her birth, she 
misspelled her last name and the word “October.” It was noted that she was a 
little too vivacious, overtalkative and giggly. Psychometric tests revealed extremely 
poor vision and definite retardation in school achievement tests. Tests for general 
ability and mental control were poorly performed. 


Past History.—The patient, David, had been born to a primipara aged 24 after 
a normal pregnancy. Labor was of twenty-two hours’ duration, and delivery was 
by high forceps. The weight at birth was 8 pounds 7 ounces (3,657 Gm.). 

David’s infancy was not remarkable. Dentition began at the age of 4 months; 
he sat up without support at 8 months, talked well at 18 months and walked at 
21 months of age. He was considered a bright child, knew the colors at the age 
of 2 years and could tell time accurately at 4. Nutrition, sleep and excretory 
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habits were normal. He sustained a laceration of the frontal area of the head 
at the age of 2 years. The only illnesses were pertussis, at 3; German measles, 
at 6; measles, at 7; chickenpox and serum sickness, at 11 years of age, and 
several minor infections of the upper respiratory tract. Previous to the present 
illness the child had always been happy, pleasant, affable, alert, active and 
obedient. 

Present Illness —In 1932, at the age of 5% years, the patient complained of 
inability to see what was in a nearby truck, which was at close range and was 
loaded with bricks. Because of this, he was examined by two competent ophthal- 
mologists, whose examinations gave essentially normal results at that time. The 
boy soon started in school, but did very poorly and seemed to have much difficulty 
in reading. It was thought by the psychologist that he was a “mirror reader,” 
and a disturbance of lateral dominance was suggested. An ophthalmologist did 
not agree with this suggestion and prescribed glasses. 

In June 1933, at the age of 614 years, David was seen by another ophthalmologist 
because of increasing visual impairment. The examination revealed that the boy 
had optic atrophy and retinitis pigmentosa; the prognosis was guarded because of 
the possibility of progression. The visual defect increased. Examination in Sep- 
tember 1936 revealed left internal strabismus, bilateral nystagmus, pale optic disks 
and degenerative chorioretinitis. The visual fields were markedly contracted and 
approached the tubular form. 

Because of increasing difficulty in school the boy was transferred to a school 
for the blind in September 1934. Here his adjustment was poor and he presented 
a gradual change in behavior. He became excitable, noisy, irritable and negativistic. 
His schoolwork was very poor, revealing inability to concentrate. He could not 
grasp Braille and was unable to remember what he had learned in the past. From 
time to time he attacked children without provocation. He utilized what informa- 
tion he picked up in what seemed to be a bizarre fantasy life. At this time a 
marked speech defect, consisting of running words together and mumbling, was 
noted. Speech was under increased pressure. This defect did not respond to 
treatment, but progressed. 

The patient’s condition remained unchanged until late in November 1937, at 
which time he was tearful and talked to himself a great deal. In December 1937 
he became acutely disturbed; he was apprehensive, tense, agitated, fearful and 
hyperactive, and speech was under tremendous pressure. He expressed many 
somatic delusions, hypochondriacal ideas and feelings of guilt and persecution. 
He seemed to have unpleasant hallucinations and interpreted every sound as that 
of an animal or snake that was going to injure him. He was treated for three 
weeks in a hospital for mental disease, where he became quieter; after a con- 
valescence of one month at home, he returned to the school for the blind. A 
diagnosis of congenital organic disease of the brain, with optic atrophy, and 
psychosis with organic disease of the brain was made. For a short period he 
seemed quiet, but became progressively more active, loquacious, defiant, negativistic, 
destructive and noisy; for these reasons, he was transferred to the Bradley Home. 

Physical Examination.—This revealed moderate obesity and a tendency to the 
pyknic habitus.’ The head was somewhat enlarged and asymmetric, due to bulging 
of the right frontal and left occipital areas. The striking physical finding was 
blindness. Examination of the eyegrounds showed diffuse pigmentation of both 
retinal fields, white optic nerve heads and only a few fine vessels. The pupils 
were unequal, and bilateral internal strabismus was present. There was constant 
horizontal and upward nystagmus, with the quick component to the right. Other 
abnormal neurologic findings were a bilateral Babinski and a positive Romberg 
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sign. There were no tremors other than a slight one of the tongue. The tendon 
reflexes were normal, but the abdominal and cremasteric reflexes were absent. 
Posture was poor, with lordosis, round shoulders, bilateral genu valgum, which 
was more pronounced on the left, and moderate bilateral pes planus. The 
patient walked with short groping steps, knees flexed and the trunk bent forward. 


Mental Examination.—The patient was distractible and unusually aware of and 
concerned with every noise about him. Speech was under increased pressure, 
slurring and frequently incoherent. Parts of speech were used incorrectly, and 
flight of ideas was pronounced. He frequently burst into tears momentarily for 
no apparent reason. He spoke in great detail of his “broken arm,” when in 
reality all he had was a wart on the dorsum of his left hand. He expressed 
the idea that he had a “temperature” and “pneumonia.” Memory was definitely 
impaired. He could not relate past incidents without becoming hopelessly con- 
fused. Simple tests of retention and recall were poorly performed. He could not 
recognize voices or sounds that he heard frequently. He repeatedly asked the 
same questions. Orientation was correct for time but not for place or person. 
Insight was impaired. He recognized that he was blind, but felt that his eyesight 
would improve and at times was insistent that he had seen a person or object. 
Insight into his mental condition was entirely lacking. Judgment was impaired. 


Laboratory Data.—Routine laboratory findings were not unusual except that 
the spinal fluid showed an increase in total protein to 50 mg. per hundred cubic 
centimeters and the presence of 5 lymphocytes per cubic millimeter, which were 
larger than average. No other cells were seen. The results of repeated blood 
counts and urinalyses were within normal limits. The serologic reactions of the 
blood were negative. The dextrose tolerance curve was within normal limits. 
The fasting sugar and cholesterol contents of the blood and the basal metabolic 
rate were essentially normal. 


Psychometric Examination—The Hayes-Binet test for the blind revealed the 
following findings: 


Chronologie Age, Mental Age, Intelligence 
Date Years Years Quotient 
Pansies 9- 2 , 7-8 84 
thn ss 10- 3 8- 2 80 
Sept. 29, 1938 to Oct. 6, 1038.............s000- 11-11 7-1 59 


* Test made at the institution for the blind. 


The psychologist’s comment on the examination in January 1937 is worthy of 
note: “According to the classification based on clinical tests, the patient’s intelli- 
gence has deteriorated from about a low average level to almost borderline mental 
deficiency. Although ordinarily I should not attach much importance to a varia- 
tion of 8 points in the intelligence quotient, I did consider it significant in this 
case because four fifths of the blind children entering this kindergarten show a 
gain of from 5 to 10 points in the intelligence quotient during their first two years 
in school. The child was most markedly deficient in memory.” 

Qualitative changes which took place over a period of two years can be followed 
clearly by comparing this note with the psychologist’s comment on the latest 
examination (April 26, 1939): “Language was almost incomprehensible. As he 
talked, in a quiet tone, his lips barely moved and his words were spoken so rapidly 
that many of them could not be understood. He repeated words and phrases in 
sentences as many as fifteen times, his voice rising with each repetition. Stereo- 
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typed responses were outstanding; e. g., he seemed to get the set of the phrase 
and continue to use it as his response to many subsequent questions, such as ‘Out 
the window,’ ‘Open the window,’ ‘king and queen.’ Such responses were wholly 
irrelevant to the situation. Comprehension and orientation were very poor. His 
performance at this time was much less efficient, both quantitatively and quali- 
tatively, than that on Oct. 6, 1938. The two test performances were comparable 
in several respects; i. e., the wide scatter was evident, with the highest score 
on vocabulary. [In vocabulary tests he scored at the 10 year level, while he had 
previously passed this test at the 12 year level.] His first failure had previously 
been at the 5 year level (on three commissions), but in the present test he failed 
in naming familiar objects at the 3 year level and in repetition of digits and 
sentences at the 4 year level. The failure in memory tests at this early level is 
suggestive in itself of further deterioration. . . . At present he is lower in all 
types of response, with outstanding deterioration in memory, orientation in time and 
space and counting.” 


L. FRONT. 
RFRONTAL 
L. OCCIPITAL 
R. OCCIPITAL 
L.OCCIPITAL 


B R.FRONTAL 
R.OCCIPITAL 
Electroencephalograms obtained from the patient on March 31, 1939 (record A) 
and May 5, 1939 (record B). The latter shows a much more disorganized pattern 
than the former, and greater abnormality in the form of large slow waves, some 
of which are of the epileptiform type. 


Electroencephalographic Findings——During the boy’s stay at the Bradley Home 
two encephalographic studies were carried out. Samples of the records appear in 
the accompanying figure. The first tracings (record A), taken on March 31, 1938, 
showed some abnormality, mainly in the form of 6 per second waves in the frontal 
and central regions. The records from the occipital regions revealed fairly well 
defined alpha rhythms and no marked abnormalities. The second electroencephalo- 
gram (record B), obtained on May 5, 1939, showed much greater abnormality in 
all regions of the head than did the first. The patterns of activity were badly 
disorganized, and there were frequent groups of large slow waves, ranging in 
frequency from 2 to 6 per second. These were sometimes characterized by spike 
and slow wave patterns and appeared to be indicative of epileptiform activity. In 
the later records the abnormalities were generalized in all regions of the head, and 
there was no evidence of localization of the disorder. These records suggested 
that the abnormalities might originate in the deeper-lying structures of the brain. 
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Course in Hospital—Throughout his stay at the Emma Pendleton Bradley 
Home the patient showed progressive hyperactivity, increased pressure of speech 
and marked restlessness. During the first part of his stay he exhibited a type of 
behavior which strikingly resembled a manic psychosis. This was characterized 
by elated though unstable moods, irritability, flight of ideas, somatic delusions, 
auditory hallucinations, increased psychomotor activity and lack of insight. His 
hyperactivity was present both night and day and was not affected by sedatives. 

On Aug. 2, 1938 (at the age of 11 years and 9 months) he had the first grand 
mal convulsion. After this he was exceedingly active, resistive, negativistic, 
demanding of attention and emotionally labile; he complained of many somatic 
aches and pains, and his speech became more incoherent. Subsequently he had 
a number of other convulsions, most of them of grand mal type, which occurred 
with increasing frequency until his discharge on May 10, 1939. He was discharged 
from the hospital because of his age and was transferred to a small private school 
for custodial care. The mental condition of the patient on discharge was as 
follows: His personality had shown progressive deterioration. The content of his 
speech and the impulsiveness of his actions were comparable to those of a feeble- 
minded child. There was lack of emotional control. For no apparent reason he 
often began to laugh or weep suddenly. Except for these emotional outbursts, his 
facial expression was blank and empty. Attention, memory and judgment became 
more disturbed, and he forgot all he had learned. 

Treatment.—Because of his restlessness and hyperactivity, a number of seda- 
tives, including pentobarbital sodium, phenobarbital, chloral hydrate and sodium 
bromide, often in large doses and in various combinations, were given to him during 
his stay in the hospital. The hyperactivity was usually not controlled by these 
measures. 

In view of the fact that several authors had reported good response to endocrine 
therapy in cases of the Laurence-Biedl-Moon syndrome, we tried this treatment 
on our patient over a period of five months. Although doses (approximately equal 
to the largest which have been reported in the literature) of thyroid, whole 
pituitary and anterior pituitary were given, there was no apparent effect on the 
patient, either physically or mentally. 


COMMENT 


Diagnosis.—All the clinical findings in this case favor a diagnosis of 
juvenile familial amaurotic idiocy (Vogt-Spielmeyer disease). 

Ophthalmologic Findings ——The first symptom was the visual dimi- 
nution, sudden in onset at the age of 5% years, after a previously normal 
development. Although ophthalmoscopic examination gave essentially 
normal results at this time, one year later an ophthalmologist found that 
the boy had optic atrophy and retinitis pigmentosa. It may be of interest 
to quote his report on the first examination. 


The eyes were normal externally. There was good motility in all directions 
and no nystagmus. Ophthalmoscopic examination showed that the lens and vitreous 
body of both eyes were clear. The disks were well outlined but rather pale. 
There were small physiologic excavations. The retinal vessels were slightly smaller 
than usual. There was disturbance in the retinal pigment. Fine deposits of pig- 
ment were distributed throughout the retina of both eyes, especially in the macular 
area. In the lower half of the fundus on both sides there was little pigment, 
so that I could see the choroidal circulation. 
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These ophthalmoscopic findings correspond with those reported by 
Sjogren (1931), Spielmeyer (1907), Schob (1912), Globus (1923), 
Nardin and Cunningham (1923), Greenfield and Holmes (1925) and 
others. All these authors expressed the opinion that in the early stages 
of the disease it is possible to obtain normal ophthalmoscopic findings in 
spite of impairment of vision. With the increasing loss of vision, changes 
in the eyegrounds described by the authors just mentioned were char- 
acterized by pale optic disks, small retinal vessels and pigmentary 
changes in the retina, especially in the region of the macula. 

The onset of the disease at the age of 5% years, with the development 
of visual difficulty and the subsequent development of optic atrophy and 
retinitis pigmentosa, corresponds with Sjégren’s description of the dis- 
ease and may be considered the first stage, according to his concept. 
With the subsequent progress of the disease the ophthalmic findings 
became more striking. ‘This is clearly shown in the report of the 
ophthalmologist on a second examination in September 1936, three years 
after the first 


There was progressive diminution in vision. When I last saw the patient, 
in September 1936, the left eye turned in, there was nystagmus of both eyes, the 
optic disks were pale, the retinal vessels were very small and there was degenera- 
tive chorioretinitis in both eyes. I noticed great constriction of the visual fields, 
as compared with those at the time of the first examination, in 1933. During 
the first examination I was able to map out a rather definite defect in the upper 
half of each field, suggesting altitudinal hemianopia. In 1936 the fields were almost 
tubular. 


The ophthalmologic consultant to the Bradley Home reported the 
results of his examination in April 1938. 


The left eye converged about 30 degrees; perception of light was better in the 
left eye than in the right, and projection was poor in the right eye and good in 
the left. The left eye could be turned beyond the midline to the left when stimu- 
lated by light, but the excursion was limited. There was coarse, irregular nystag- 
mus, with the quick component in the direction of gaze, which was greatest on look- 
ing to the left. The picture was that of retinitis and optic atrophy. With the history 
of progression, the absence of evidence of inflammatory or vascular change other 
than narrowing of the vessels, and the presence of typical deposits of pigment 
(though few), the diagnosis is retinitis pigmentosa. ; 


These rapidly progressing ophthalmic abnormalities are similar to 
those described by all authors, including Oatman, who in 1911 reported 
cases of a condition which he called maculocerebral degeneration. 

Mental Changes.—Later the patient showed a gradual change in 
behavior characterized by irritability, restlessness and negativism. His 
schoolwork became very poor, and there was disturbance of memory. 
A marked speech defect, with explosive articulation, was noted at this 
time. These symptoms may represent Sjogren’s second stage of the 
disease, which is characterized mainly by mental changes and the appear- 
ance of a marked speech defect. The mental changes were not con- 
sidered important until recently. Spielmeyer, in his review of the disease 
in 1923, wrote: “The gradually progressing dementia has no specific 
characteristics which enable one to recognize the disease.’”” Later papers, 
especially those of Sjogren, Marinesco, Norman, and FitzJerrell and 
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Neuchiller, stressed the importance of the gradual changes in behavior 
in patients with this disease. These changes are restlessness, irritability, 
lack of emotional control and impairment of attention, memory and 
judgment. The children gradually forget what they have learned. Our 
patient illustrated this well. All psychometric tests indicated gradual 
but marked regression of mental function. The speech defects in our 
case, in the nature of increased pressure, stereotypy and perseveration, 
corresponded to those in the cases of Sjogren and others. As the disease 
progressed further, the child suddenly became acutely disturbed by 
fearful ideas, flight of ideas, definite hallucinations and delusions. 
According to Sjogren, acute psychoses with hallucinations and delusions 
sometimes occur, but are rare. The first case reported by FitzJerrell 
and Neuchiller is comparable to ours in this respect. He reported that 
his patient had delusions of persecution and paranoid ideas, and that the 
subsequent behavior strikingly resembled that in manic psychosis. True 
manic psychosis, however, is rarely found in children, according to 
Kasanin. 


Physical Configuration —The obesity, which the patient presented on 
admission, may appear to be somewhat unusual for this disease. How- 
ever, Ritter, in 1932, described 2 cases of a condition definitely diagnosed 
as Vogt-Spielmeyer disease in which the obesity was the most striking 
symptom for a long period. 

Convulsions —W ith the onset of the first grand mal attack, at the age 
of 1134 years, the second stage of the disease may be considered as 
having been concluded. The occurrence of epileptic seizures, of grand 
mal form, in the early stages of the disease is mentioned in almost all 
the cases reported. The seizures usually appear long before other neuro- 
logic symptoms can be observed. 

Further Progress——With advance of the disease, one finds in this 
case all the typical symptoms represented in Sjogren’s third stage of the 
disease. First, regressive intellectual changes continued until the level 
of feeblemindedness was reached. Speech defects increased and vocabu- 
lary became poorer. We were able to follow these changes by psycho- 
metric examinations, which, together with the examiner’s comments, 
proved the gradually progressive mental deterioration. 

In addition to the clinical symptoms and the results of psychometric 
examinations, this progressive cerebral deterioration was clearly demon- 
strated in the electroencephalographic records. The first record revealed 
some abnormalities, but the second, taken a little more than one year 
later, showed much more marked disorganization. This disorganization 
was present in almost all regions, with no particular localization. The 
occurrence of epileptiform waves, together with bursts of slow waves, 
of 2 to 6 per second frequency, and the irregularity of the alpha waves 
seem to be the characteristics of the picture. This second record appears 
in some respects to be similar to one published in another connection by 
Kornmiiller and Janzen, which was taken from a patient with suspected 
amaurotic idiocy (the diagnosis was confirmed later by histologic exam- 
ination of the brain). 

During the course of the illness several neurologic symptoms also 
developed, of which, according to Sjogren, the disturbance of gait was 
most outstanding and characteristic. This disturbance of gait was also 
described as an obvious symptom by Vogt (1906), Schob (1912), 
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Frenkel and Dide (1913), Globus (1923), Russetzki (1927) and 
others. Schob stated that this disturbance is similar to that in senile 
astasia-abasia. Our patient walked with short groping steps, the knees 
flexed and the arms held without swinging—a gait which may be char- 
acteristic of blind persons. However, Sjogren stressed that this so-called 
marche a petits pas is typical of this disease and can be found in almost 
all cases. 

In this stage of the disease, Sjégren and others described the develop- 
ment of parkinsonian symptoms. Those observed in our patient were 
the typical rigidity, with slowing of all movements, the aforementioned 
marche a petits pas, the blank and rigid facial expression, nystagmus, 
tremor of the tongue, abnormality of posture and a positive Romberg 
sign. 

The tendon reflexes were normal but the superficial reflexes were 
absent in our case. Schob (1912), Nikula (1922) and Westphal and 
Sioli (1925) described hyperactive abdominal reflexes in their cases; 
the other authors found normal superficial reflexes. Our patient had a 
positive Babinski sign, which, according to Sjogren, occurs inconstantly 
in the minority of cases, and then only in the last stages of the disease. 
In the cases described by Vogt, Berger and Nikula there was a positive 
Babinski sign. 

The increased frequency of the epileptic seizures in this advanced 
stage appears to be in accordance with that observed in most of the 
cases reported. 

Sjogren is the only author who has reported the results of exam- 
ination of the spinal fluid. In the majority of cases there were no patho- 
logic changes, but he stressed the fact that a slight positive Pandy 
reaction occurred. We did not perform a Pandy test, but the increase 
in total protein may be regarded as confirmatory. 

In summary, it may be said that the clinical picture in our case fits 
well with that of Vogt-Spielmeyer disease. The course of the disorder 
can be traced through all the stages described by Sjogren as character- 
istic of the juvenile type of familial amaurotic idiocy. At present the 
condition of the patient represents the end of the third stage of this 
disease. It will be of value and interest to follow the further course 
and to prove the clinical diagnosis by histologic examination. 


Differential Diagnosis.—In view of the conformity of the picture in 
our case with Sjogren’s description of this disease, the differential diag- 
nosis does not appear to be difficult. The following conditions, however, 
should be considered. 

Laurence-Biedl-Moon Syndrome: This disease is characterized by 
five cardinal symptoms, namely: dystrophia adiposogenitalis, retinitis 
pigmentosa, mental retardation, polydactylism or syndactylism and fam- 
ilial occurrence. Although in many cases reported the clinical picture 
did not fulfil all these requirements, the Frohlich syndrome together 
with some other deformity, such as polydactylism or syndactylism, con- 
genital nystagmus or strabismus, congenital cataract, atresia ani or even 
retinitis pigmentosa (which Biedl himself called a congenital deformity), 
was present in almost all cases. Furthermore, clinically the Laurence- 
Biedl-Moon syndrome is not a progressive disorder, and the pathologic 
picture is not known. Biedl suggested that it represents a syndrome 
of deformities in which obesity forms only one of the most striking items. 
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Laurence and Moon, in the title of their monograph, spoke of “retinitis 
pigmentosa accompanied by general imperfection of development.” 
Although our patient appeared to be somewhat obese, his condition did 
not seem to fulfil all the requirements of the Frohlich syndrome. The 
genitalia, though small, were not typical. Furthermore, there are several 
reported cases of Vogt-Spielmeyer disease in which obesity was one of 
the most striking symptoms. There were no indications of polydactylism 
or syndactylism or other congenital deformities in our patient, his sibling 
or his ancestors. The average age of patients with the Laurence-Biedl- 
Moon syndrome is more variable and, in the majority of cases, is higher 
than that in Vogt-Spielmeyer disease. The obesity and mental retarda- 
tion, outstanding symptoms of the Laurence-Biedl-Moon syndrome, are 
manifest in early childhood, long before other symptoms can be observed. 
On the other hand, the patients with Vogt-Spielmeyer disease develop 
normally in every respect up to the time of the second dentition. The 
psychic disorders in the Laurence-Biedl-Moon syndrome, as Ritter 
pointed out, are essentially those of feeblemindedness, whereas the 
psychic disorders in Vogt-Spielmeyer disease are similar rather to those 
of an organic dementia. The repeated convulsive outbreaks, which were 
present in our case and which occur in more than 80 per cent of all cases 
of Vogt-Spielmeyer disease, have never been reported in cases of the 
Laurence-Biedl-Moon syndrome. 

The age of onset, development and course of our patient’s illness and 
the marked speech defect, personality changes, disturbances of gait, con- 
vulsions and neurologic findings are characteristic of the Vogt-Spiel- 
meyer disease, and thereby exclude the Laurence-Biedl-Moon syndrome. 

Juvenile Dementia Paralytica: When accompanied by optic atrophy, 
this disease may sometimes produce a clinical picture which is similar 
in certain respects to that of juvenile familial amaurotic idiocy. In addi- 
tion to the positive serologic reactions and other syphilitic stigmas, such 
as Hutchinson teeth, osteitis or periosteitis, saddle nose, interstitial 
keratitis and disturbances of hearing, the disease can be differentiated 
by the course and development of the amaurosis. In Vogt-Spielmeyer 
disease one sees bilateral chorioretinitis with impairment of vision, which 
ends finally in total blindness. Chorioretinitis is seldom seen in juvenile 
dementia paralytica and usually does not produce such pronounced 
diminution of vision. The neurologic symptoms, which in Vogt-Spiel- 
meyer disease are essentially extrapyramidal, are typically pyramidal 
in juvenile dementia paralytica. 

Cerebral Sclerosis: The cerebral sclerosis of Scholz is characterized 
by a rapid course, absence of the degenerative retinal changes and 
deafness. 

Other Disorders: There are other rare diseases which may some- 
times produce a clinical picture similar to that of Vogt-Spielmeyer dis- 
ease. Among these are the cerebral sclerosis of Krabbe, the cerebral 
sclerosis of Pelizaeus and Merzbacher, Friedreich’s ataxia, Marie’s 
hereditary cerebellar ataxia with spasticity and acquired hydrocephalus 
of various origins. All these can be easily differentiated from the Vogt- 
Spielmeyer disease when one considers the latter’s typical onset, course 
and development, with the characteristic stages and symptoms, and when 
one remembers that in all cases of Vogt-Spielmeyer disease there is 
such conformity that, with Sjogren, one can speak of a “photographic 
similarity” in the great majority of cases. 
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SUMMARY 


A review of the literature on the juvenile type of familial amaurotic 
idiocy (Vogt-Spielmeyer disease) is presented, and a case is reported. 

Behavior resembling a manic psychosis was an unusual feature in 
this case. 

Repeated psychometric and electroencephalographic examinations 
presented graphic evidence of the progressive nature of the patient’s 
disorder, which is reported essentially from a clinical point of view. 
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CEREBRAL CHANGES IN ROCKY MOUNTAIN 
SPOTTED FEVER 


Georce B. Hassin, M.D., Curicaco 
Professor of Neurology, University of Illinois College of Medicine; 
Attending Neurologist, Cook County Hospital. 


In Rocky Mountain spotted fever, cerebral disturbances are as 
common as they are in the classic spotted (typhus) fever, namely, 
headache, restlessness, hyperesthesia, lethargy, delirium, occasional con- 
vulsions and muscular rigidity."* The histologic neural changes in the 
brains of patients dying of typhus fever have been extensively studied, 
especially abroad, and are classified as meningoencephalitis. In reports 
of cases of Rocky Mountain spotted fever in man the changes in the 
central nervous system are only casually referred to, but they have 
been studied a great deal in animals. Because of the clinical similarity 
between these two morbid entities, which may be so great that one is 
occasionally mistaken clinically for the other,'® the pathologic features 
of the two diseases also would be expected to be similar. A _histo- 
pathologic study of the brain of a victim of Rocky Mountain spotted 
fever, which was placed at my disposal by Dr. M. G. Bohrod of Peoria, 
Ill., proved this to be a fact. 


REPORT OF A CASE 

History—A white girl aged 11 was admitted in a comatose condition to the 
Methodist Hospital of Central Illinois, Peoria, where she died a half-hour later. 

Eleven days previously the patient had been bitten by a tick on a farm. She 
complained of headache and vomited. Six days after she was bitten her hands 
and feet were covered with a rash and she became comatose. A brother of the 
patient, who also became sick after a tick bite, recovered. 

Examination.—Dr. G. M. Kelby and Dr. S. M. Miller reported the following 
findings: Confluent purpuric rash over the body, hands and feet ; somewhat enlarged 
pupils, which reacted sluggishly to light; a dry tongue and sordes on the lips; 
absence of tendon reflexes; marked rigidity of the neck, and a definite Kernig 
sign. The spleen extended 2 fingerbreadths below the costal margin. 

The spinal fluid contained 10 cells (type not specified) per cubic millimeter ; 
the total protein and sugar contents were 45 and 72 mg., respectively, per hundred 
cubic centimeters ; no micro-organisms were demonstrated. 


From the Department of Neurology and Neurological Surgery, University of 
Illinois College of Medicine. 

1. (a) Wolbach, S. B.: Studies on Rocky Mountain Spotted Fever, J. M. 
Research 41:1 (Nov.) 1919. (b) Lumsden, L. L., and Tucker, C. B.: Clinical 
and Epidemiological Features and Differential Diagnosis of Rocky Mountain 
Spotted Fever and Endemic (Murine) Typhus Fever, J. Tennessee M. A. 32:339 
(Oct.) 1939. (c) Anderson, J. F.: Spotted Fever (Tick Fever) of the Rocky 
Mountains: A New Disease, Bulletin 14, United States Treasury Department, 
Public Health Service, 1903. 
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Necropsy—This was performed by Dr. M. G. Bohrod. His report follows: 
“The brain was wet and heavy, and weighed 1,630 Gm.; the small blood vessels 
about the cortex were markedly distended, giving the surface a light pink hue; 
the meninges were slightly cloudy; the kidneys, spleen and liver exhibited cloudy 
swelling, and petechial hemorrhages were present in the skin.” 

Microscopic Observations ——The subarachnoid space was distended and con- 
tained large lymphocytes with pyknotic nuclei, mesothelial cells, fibroblasts, poly- 
blasts (which were in some areas more, in others less, numerous), plasma cells 
and broken-up red cells. An unusual feature was the presence of histiocytes, which 
were packed with lipoids and formed distinct foci (fig. 1). No noteworthy changes, 
such as thrombi or perivascular infiltrations, were present in the meningeal blood 


Fig. 1—A focus of histiocytes (H) packed with lipoids in the subarachnoid 
space. Br indicates the brain. 


vessels. The histologic picture was that of aseptic meningitis, which was in evidence 
over the cerebral convexity and the base of the brain, including that of the 
cerebellum. 

The ganglion cells throughout the brain exhibited slight tumefaction of their 
bodies and processes and chromatolysis, without signs of neuronophagia or satel- 
litosis. In the olivary bodies the ganglion cells were, in addition, homogeneous ; 
their nuclei were irregular and poor in chromatin, but the cell bodies were rich 
in fatlike substances. Such substances were observed in other regions of the brain 
and were gathered in the perikaryon in the form of drops and droplets. Granules 
of lipoids were present also in the oligodendrocytes, the ependymal cells of the 
ventricles, the tuft cells of the choroid plexus and the adventitial walls of the blood 
vessels and capillaries (fig. 2). Around the blood vessels the lipoids were in the 
form of large globules mixed with minute ones, and stained densely green with 
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toluidine blue. In some areas—the optic thalamus and the occipital lobe—the infil- 
trations with lipoids were sometimes so intense that they marked the course of 
the branches of the blood vessels. The capillaries, however, were infiltrated only 
slightly. Aside from the presence of lipoids in the adventitial spaces, the blood 
vessels exhibited practically no changes. In some blood vessels the lipoid accumula- 
tions were mixed with lymphocytes and occasionally with plasma cells, but distinct 
cellular infiltrations with the formation of cuffs were not seen. In smaller blood 
vessels and capillaries the adventitial cells were somewhat hyperplastic and the 
endothelial cells were slightly tumefied, but not sufficienty to affect the size of 
the vascular lumens. 

Glia: No noteworthy changes were observed in the glia. Astrocytes were 
rare; the oligodendrocytes were occasionally swollen, and some exhibited karyor- 


Fig. 2.—Histiocytes packed with lipoids around a small blood vessel. Holzer 
stain. 


rhexis with hyperchromatosis. On the other hand, microgliocytes were conspicuous, 
especially in the molecular layer of the cerebellum, without the bushlike forma- 
tions described by Spielmeyer in encephalitis accompanying typhus fever. The 
microgliocytes were numerous in the vicinity of nodes or nodules—dense aggrega- 
tions of nuclei. Such aggregations (fig. 3) were scattered throughout the brain, 
including the brain stem and the spinal cord (only the upper portion was available 
for study), and were occasionally represented by fragments. For this reason their 
size varied, and in some regions, the cerebellum for instance, they were large 
enough to traverse the entire width of the molecular layer. The elements which 
made up a nodule were practically always naked nuclei, only a few of which 
possessed a small amount of cytoplasm. The nuclei were multiform, round, oval 
or oblong, often irregular and usually poor in chromatin. No ganglion cells were 
present in the nodules, which as a rule were avascular. Only rarely could a 
capillary be discerned buried in the mass of the nuclei, which much resembled 
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similar nuclei in the nodes observed in typhus fever encephalitis.2_ Their mesodermal 
nature could be excluded; that is, they were not fibroblasts or microgliocytes, 
but probably oligodendrocytes or glia nuclei. No micro-organisms could be demon- 
strated in them, but Dr. Bohrod succeeded in locating organisms in the adventitial 
spaces. 
SUMMARY AND COMMENT 

The histologic features were mild inflammatory and degenerative 
changes and were combined with aseptic meningitis. The changes may 
be summed up as those of nonsuppurative meningoencephalitis, and on 
the whole were analogous to those of typhus fever encephalitis. The 
presence of nodules was characteristic of the encephalitis associated 
with both typhus and Rocky Mountain spotted fever, although nodules 


Fig. 3—A nodule in the medulla oblongata. Toluidine blue stain. 


may be present also in other types of meningoencephalitis—lethargic, 
poliomyelitic or toxoplasmic encephalitis, Borna disease or the form 
caused by trichiniasis or malignant endocarditis—or any other severe 
infection of the central nervous system. In encephalitis due to infec- 
tion with Trichina and Toxoplasma the nodules and the perivascular 
infiltrations contain parasites ; in the form occurring is Rocky Mountain 
spotted fever the parasites are present in the perivascular or adventi- 
tial infiltrations, but not in the nodules. The focal cell accumulations, 
with formation of adventitial infiltrations and nodules, are probably a 
manifestation of a local tissue reaction to the presence of an invader 


2. Hassin, G. B.: Brain Changes in Typhus Fever Contrasted with Those 
in Epidemic Encephalitis and Acute Poliomyelitis, Arch. Neurol. & Psychiat. 
11:121 (Feb.) 1924. 
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—a topic which has been discussed elsewhere.* It was thought that the 
number, and especially the localization, of the nodules was specific of 
some forms of encephalitis. For instance, in typhus fever encephalitis 
the nodules are prevalent in the medulla, and such a localization has 
been asserted by some authors to be characteristic of the disease. How- 
ever, this is not always the case. In the present case nodules were as 
promiscuous in the medulla as elsewhere in the central nervous system. 

Another feature deserves attention, namely, the accumulation of 
lipoids in the ganglion cells, adventitial and subarachnoid spaces and 
some glia cells. While one may encounter lipoids in the brain under 
normal conditions, their excessive amounts in children should be con- 
sidered pathologic—a manifestation of a degenerative condition caused 
by a noxious agent. Their presence in the subarachnoid space in this 
case was unquestionably secondary to their invasion from the adventitial 
spaces of the cerebral blood vessels. A glance at figures 1 and 3 may 
convince one that the histiocytes (47) around the blood vessels and those 
in the subarachnoid space and their contents are similar. However, 
accumulation of lipoids occurs also in typhus fever encephalitis or in 
any other infection of the central nervous system, such as lethargic 
encephalitis, in which lipoids were described by Bassoe and me.‘ 

The changes described are thus not typical of any particular form of 
encephalitis. Only the demonstration of a specific infectious agent is 
of decided diagnostic value. So far, such an organism has not been 
found in common types of encephalitis as the lethargic or poliomyelitic 
form or that associated with typhus fever, but is demonstrable in 
encephalitis accompanying Rocky Mountain spotted fever, trichiniasis 
and toxoplasmic infection. The differences in the various types of 
encephalitis are thus etiologic, regardless of the fact that the pathologic 
features are identical. The etiologic factor in Rocky Mountain spotted 
fever is Rickettsia, which is undoubtedly responsible for the inflam- 
matory changes and, through the toxins elaborated by them, for the 
degenerative changes. Such an explanation is probably valid also for 
the cerebral histologic changes occurring in the typhus and lethargic 
types of encephalitis, thus rendering invalid the view that the changes 
in the brain described here are vascular. 

Another difference, at least between the encephalitis of Rocky Moun- 
tain spotted fever and that produced by typhus fever, is serologic. 
Lumsden and Tucker *” emphasized that in cases of the latter agglutina- 
tion with Bacillus proteins X 19 is practically always present in high 
dilutions, but is absent in many cases of Rocky Mountain spotted fever, 
and that the latter disease is transmitted by infected ticks and the former 
by fleas. 

Knowledge of the clinical history and the proper evaluation of 
pathologic data, in short, a combination of clinical, pathologic and sero- 
logic facts, is of decisive value in establishing a correct diagnosis. 


3. Hassin, G. B., and Diamond, I. B.: Trichinosis Encephalitis: Pathologic 
Study, Arch. Neurol. & Psychiat. 15:34 (Jan.) 1926. 

4. Bassoe, P., and Hassin, G. B.: A Contribution to the Histopathology of 
Epidemic (‘“Lethargic’”’) Encephalitis, Arch. Neurol. & Psychiat. 2:24 (July) 1919. 
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In conclusion, I wish to state that the cerebral changes produced in 
animals ° infected with Rocky Mountain spotted fever are practically 
the same as those observed in man. 


CONCLUSIONS 

1. The histologic changes of the central nervous system in Rocky 
Mountain spotted fever are those of nonsuppurative meningoencephalitis. 

2. The encephalitis is histologically analogous to the type produced 
by typhus fever and other forms of severe encephalitis. 

3. Although on the basis of histologic studies of the central nervous 
system a diagnosis of this disease is not decisive, one may assume with 
certainty that in Rocky Mountain spotted fever the central nervous 
system is fundamentally involved. 


5. Lillie, R. D.; Dyer, R. E., and Topping, N. H.: Cerebral Pathology in 
Rodents in Endemic Typhus and Rocky Mountain Spotted Fevers, Pub. Health 
Rep. 54:2137 (Dec. 1) 1939. 
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ABERRANT LOCATION OF SUBDURAL HEMATOMA 


CuarLtes D. Arinc,- M.D., JoseEpH P. Evans, M.D., CINCINNATI 


The location of subdural hemorrhage over the cerebral hemisphere 
is so uniform that trephination of the squamous portions of both tem- 
poral bones of the skull or of both frontal and occipital bones generally 
is considered sufficient exploration to rule out the presence of such a 
hematoma if nothing of significance is seen. We have found this 
exploratory method inadequate in several instances. 

The boundaries of the usual subdural hemorrhage may be described 
somewhat as follows: The clot covers the cerebral cortex from the 
tip of the frontal lobe to the tip of the occipital lobe. It is limited 
mesially by the superior longitudinal sinus ; inferiorly, it rarely extends 
for any distance over the temporal lobe, the inferior border of the 
hemorrhage corresponding roughly to a line parallel with the sylvian 
fissure. Exceptions to this localization have been noted, but they are 
extremely rare. Dandy’ has seen a subdural hemorrhage over the 
lateral surface of the temporal lobe, and another in the sella turcica. 
Peet? had a case of subdural hemorrhage in the latter location and 
another in which the hemorrhage covered the posterior surface of both 
cerebellar hemispheres in an infant. Munro®* has recorded a case of 
subdural hematoma that was located over both cerebellar hemispheres. 

Three cases of subdural hematoma of unusual location are here 
recorded. Postmortem examination was performed in all. 


REPORT OF CASES 

Case 1—E. H., a Negro aged 45, who was admitted to the neurologic service 
of the Cincinnati General Hospital on May 1, 1938, had been found unconscious 
on the floor of his room that morning. His employer, at whose home he resided, 
said that he had appeared to be normal on the previous morning. He had had 
occasional bouts of epistaxis for about three years. Sometimes this bleeding 
lasted as long as twelve to twenty-four hours. The history was otherwise unin- 
formative, except that he had drunk alcoholic liquors to excess once or twice a 
week for many years. On May 2, a friend of the patient appeared at the hospital 
and stated that on the morning of April 30 he had seen the patient fall backward, 


This work was supported by a grant from the Charles E. Fleischmann Fund. 

From the Laboratory of Neuropathology, Cincinnati General Hospital, and the 
Departments of Internal Medicine (Neurology) and Surgery, University of Cin- 
cinnati College of Medicine. 

1. Dandy, W. E.: The Brain: Subdural Hematoma, in Lewis, D.: Practice of 
Surgery, Hagerstown, Md., W. F. Prior Company, Inc., vol. 12, pp. 295-306. 

2. Peet, M. M.: Extradural Hematoma, Subdural Hematoma, Subdural 
Hydroma, in Brock, S.: Injuries of the Skull, Brain and Spinal Cord, Baltimore, 
Williams & Wilkins Company, 1940, chap. 7, pp. 133-159. 

3. Munro, D.: The Diagnosis and Treatment of Subdural Hematomata, New 
England J. Med. 210:1145-1160, 1934. 
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striking his head with violence on a cement pavement. This blow rendered him 
unconscious for several minutes. He then arose and fell again. When assisted to 
his feet he was unable to stand, and was carried to his room and put to bed. 


Examination.—The abnormal findings on admission to the hospital were: coma, 
from which he could not be aroused; occasional yawning; abrasions over the left 
malar region and left tibia; some dried blood in the nares, and a blood pressure 
of 162 systolic and 102 diastolic. Divergent squint was noted; the corneal reflexes 
were not obtained, and the patient had left hemiparesis, which included the left 
lower portion of the face. The extremities were normally resistant to passive 
movements. The tendon reflexes were more active on the right than on the left, 
and the plantar responses were of extensor type bilaterally. 

Roentgen examination of the skull revealed no fracture. A lumbar puncture was 
performed on admission to the ward. The initial pressure was 120 mm. of water; 
the cerebrospinal fluid was bloody, and after centrifugation the supernatant fluid 
was slightly xanthochromic. The fluid contained 75 mg. of protein per hundred 
cubic centimeters, and the colloidal gold curve was 0012321000. The Wassermann 
reactions of the blood and cerebrospinal fluid were negative. 

Course.—The patient recovered consciousness on May 2. His temperature, which 
was normal on admission, arose to 101.5 F. on May 2 and fluctuated between 98.6 
and 102 F. until his death. The pulse rate fluctuated between 80 and 134, but was 
usually around 110. Twelve hours before death the pulse rate dropped rather 
abruptly from 115 to 60. The rate of respiration was 14 on admission; it rose to 
25 shortly thereafter and gradually increased during his stay in the hospital to a 
high of 50 per minute, twelve hours before death. 

On May 2, the patient roused from coma, and ptosis of the right eyelid was 
observed; at this time the right eyeball was deviated toward the right. The left 
hemiparesis was confirmed. The cerebrospinal fluid pressure on this day was 
80 mm. of water; only enough fluid was removed to determine that it was bloody 
(12,000 red cells per cubic millimeter). After centrifugation, the supernatant fluid 
was xanthochromic. The cerebrospinal fluid pressure on May 3 was 100 mm. of 
water. The xanthochromic fluid contained 2,060 red blood cells per cubic millimeter. 
The colloidal gold curve was normal. On this day constant twitching of the left 
foot and leg was first noted (epilepsia partialis continua). These convulsions con- 
tinued unabated until the operation on May 7; they did not spread to the upper 
extremity. The clonic movements ceased when he sank into stupor and returned 
when he was awakened. On May 6 the patient was stuporous and uncommunica- 
tive. The optic disks were normal. Ocular movements were possible in all direc- 
tions. The left pupil was 5 and the right 4 mm. in diameter; they reacted promptly, 
but through a small range, to flashlight. The neck resisted flexion. Paralysis of 
the left extremities had become complete. The lower portion of the left side 
of the face was weak. Resistance of all extremities to passive movement was 
normal. The patient apparently appreciated painful stimuli on both sides of the 
face and in all extremities. The tendon reflexes were equal in the two upper 
extremities; in the lower, the right knee jerk was the only reflex obtained and 
was hypoactive. The plantar responses were extensor on both sides, being more 
marked on the left than on the right. Hyperpiesis was maintained throughout 
the course in the hospital (the systolic pressure being between 145 and 240 and the 
diastolic between 95 and 140 mm. of mercury). 

Operation—On May 7 four exploratory trephine openings were made in the 
skull. These were placed in both lateral posterofrontal and in both lateral parieto- 
occipital regions. On opening the dura over the right frontal lobe, a thin subdural 
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blood clot was observed and evacuated. Nothing abnormal was seen in the other 
areas. The intracranial pressure was not increased. 

Postoperative Course-——The condition of the patient was not altered by the 
operation. On May 9 ptosis of the right eyelid was again obvious when the patient 
was aroused. The right eyeball was deviated far to the right, and rested in the 
outer canthus. On May 10 the patient lapsed into coma, from which he could not 
be aroused. His pupils were equal and reacted well to flashlight. There developed 
signs of bronchopneumonia, with rising temperature and pulse and respiratory 
rates, and he died on May 13. 

Before the operative procedure it was obvious, because of the continuous 
jacksonian seizures of the left lower extremity, that the lesion was situated 


Fig. 1 (case 1).—Photograph illustrating the location of a subdural hemorrhage 
between the cerebral hemispheres. Vertical sections are 1 cm. in thickness. Note 
the ventricular compression and shifting. 


superiorly in the right frontal lobe in or near the motor strip. The lesion was 
thought to be in the nature of trauma of the brain, probably a subdural hemorrhage. 
On the day after admission to the hospital the patient appeared too well to have 
had a massive cerebral hemorrhage extending into the subarachnoid space or 
ventricle. 

Autopsy.—This was performed fifteen hours after death. The right pupil mea- 
sured 4 and the left 5 mm. in diameter; the right eye was fixed in marked lateral 
deviation. 

Postmortem examination was limited to the cranium. The four trephine open- 
ings were noted, and it was observed that the substance of the brain had protruded 
a distance of 1 cm. through each of them. The brain and the dura covering the 
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vertex were removed intact. Exploration of the cranial cavity revealed no frac- 
ture. There was a marked cerebellar pressure cone. The convolutions of the 
cerebral cortex were flattened and the sulci obliterated. After the brain had been 
fixed in dilute solution of formaldehyde U. S. P. (1:10) for ten days it was 
sectioned. On reflection of the dura from over the right convexity of the cerebrum, 
a large subdural clot was found; it occupied the space between the hemispheres. 
The hematoma was bounded superiorly by the dura, mesially by the falx and 
laterally by the mesial surface of the right hemisphere (frontal, parietal and 
occipital cortex). At autopsy the clot appeared dark red and of jelly-like con- 
sistency, and measured 11 cm. in anteroposterior extent and 4 cm. superoinferiorly 
at the point of its greatest depth. The cerebral hemispheres were sectioned 
vertically in blocks measuring 1 cm. in thickness (fig. 1). These blocks revealed 
marked compression of the right cerebral hemisphere. The right lateral ventricle, 
the right half of the corpus callosum, the superior half of the right lateral ventricle 
and the right basal ganglia were compressed and dislocated downward. 


Fig. 2 (case 2).—Photograph of the base of the brain showing the tentorial 
pressure cone of the uncus. Note the blood-stained arachnoid covering the left 
temporal lobe. 


Summary.—A man aged 45 sustained a severe blow to the occiput. Bilateral 
frontal and occipital exploratory trephination, which is usually considered sufficient 
from a diagnostic standpoint, revealed a thin subdural hematoma in the right frontal 
region. At autopsy a large subdural hematoma was observed lying between the 
falx and the mesial surface of the right cerebral hemisphere. 


CasE 2.—D. T., a Negress, aged 68, was admitted to the medical service of the 
Cincinnati General Hospital on Feb. 13, 1940, in deep coma. A diagnosis of 
diabetes mellitus had been made at this hospital in 1938, and her history taken 
at that time indicated that the disease had been present at least since 1936. The 
patient died forty hours after admission. Clinical study had indicated that she 
had diabetic coma with acidosis, lobar and lobular pneumonia (type III Pneumo- 
coccus), hypertensive and arteriosclerotic heart disease and generalized vascular 
sclerosis. There was no history of trauma, and she did not sustain any trauma 
to the head during her stay in the hospital. The patient roused somewhat twenty- 
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four hours after admission. She was noisy and confused, so that restraint was 
necessary. There was no finding in the history or examinations that led one to 
suspect a subdural hemorrhage. The Wassermann and Kahn reactions of the blood 
were positive. Spinal puncture was not done. Close relatives, interviewed after 
the postmortem examination, could not add to the history that had been previously 
elicited from them; they knew of no instance of trauma. 


Autopsy.—This was performed three hours after death. Abnormalities other 
than those in the central nervous system were: lobar and lobular pneumonia, 
syphilitic aortitis, aortic atherosclerosis, and fatty infiltration of the liver. After 
removal of the calvarium, a reddish blue, fluctuant mass was seen and palpated 
beneath the dura in the left temporal region. When the dura was incised a large 
blood clot escaped from the subdural space of this region. No fracture of the 
skull was seen. The brain weighed 1,100 Gm. It was fixed in dilute solution of 
formaldehyde U. S. P. (1:10) for seven days and then sectioned. The arachnoid 
overlying the left temporal lobe was blood stained. This staining was limited 
superiorly by the sylvian fissure. It extended over all the temporal convolutions, 
and was maximal over the second and third convolutions. Inferiorly, it stopped 
rather sharply at the lateral border of the uncus. Anteriorly, it extended to the 
temporal pole; posteriorly, it extended over the occipital lobe to a point 3 cm. 
from the occipital pole. The other points of note in the brain were: bilateral uncal 
herniation, that on the right measuring 6 and that on the left 4 mm. in width 
(fig. 2) ; mild cerebellar pressure cone, and numerous soft yellow plaques in the 
vessels of the circle of Willis. 


Summary—A woman aged 68, without any history suggestive of trauma, 
entered the hospital in coma. At autopsy a rather fresh, large subdural hematoma 
was observed covering the lateral and inferior surfaces of the left temporal and 
occipital lobes. 


Case 3.—M. V., a white man aged 70, who was admitted to the neurosurgical 
service of the Cincinnati General Hospital on Oct. 6, 1938, had fallen forward 
on his face on a sidewalk on October 5. Shortly thereafter he was confused and 
nauseated, and vomited. On the following morning he lapsed into coma, from 
which he could not be aroused. He was then admitted to the hospital, where he 
lived for forty-eight hours. 


Examination—On admission to the hospital the temperature was 102 F., the 
pulse rate 100 and the respiratory rate 24. The blood pressure was 190 systolic 
and 110 diastolic. The heart was enlarged. A large ecchymotic area was located 
above the left eye. There were extravasation of blood into the left conjunctiva 
and dried blood in the left nostril. There were numerous abrasions about the 
body, particularly of the right thumb and first finger. Crepitation and false motion 
were elicited in the distal portion of the terminal phalanx of the first finger of the 
right hand. The patient was in deep coma, from which he could not be aroused. 
The pupils were 2.5 mm. in diameter; they reacted through a small range to 
light. The right limbs were flaccid. The tendon reflexes were hyperactive through- 
out. The plantar responses were of extensor type. Lumbar puncture revealed a 
cerebrospinal fluid pressure of 125 mm. of water. The fluid was grossly bloody. 


Operation.—This was performed two hours after the patient’s admission to the 
ward, Trephination of the left temporal region revealed a very thin subdural 
clot. The dura was left open for drainage. A right frontal trephine opening 
revealed nothing abnormal. 
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Course.—The temperature and pulse and respiratory rates gradually rose. The 
patient never recovered consciousness. Occasionally the upper extremities moved, 
particularly the left. On the morning of May 7, the respirations were noted to 
be of the Cheyne-Stokes variety. A lumbar puncture on this day revealed cerebro- 
spinal fluid pressure of 300 mm. of water. The patient died eighteen hours after 
termination of the trephine exploration. 


Autopsy.—Postmortem examination, made seven hours after death, revealed 
the following abnormalities other than those in the nervous system: terminal acute 


INCHES 


CENTIMETERS 


Fig. 3 (case 3).—Photograph of the base of the brain showing subdural hem- 
orrhage beneath the left temporal lobe. 


bronchitis and confluent lobular pneumonia; myocardial degeneration and fibrosis, 
and moderately advanced generalized arteriosclerosis. 

The brain weighed 1,500 Gm. It was fixed in dilute solution of formaldehyde 
U. S. P. (1:10) for twelve days before sectioning. No fracture of the skull was 
observed. There was a moderate amount of subarachnoid hemorrhage over the 
right parietal area; otherwise the right cerebral hemisphere appeared to be normal. 
The left cerebral convexity was normal. Beneath the left temporal lobe there was 
a large subdural clot (fig. 3), which extended backward, overlying the tentorium, 
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and laterally to cover a portion of the third temporal convolution. The hematoma 
measured 8 cm. in an anteroposterior direction, 4.5 cm. in width and 2.5 cm. in its 
superoinferior plane. A large uncal herniation was present on the left. There 
was a cerebellar pressure cone. The arteries of the circle of Willis were 
moderately sclerotic and contained occasional plaques. The brain was sectioned 


Fig. 4 (case 3).—Photograph of the cerebral hemispheres sectioned vertically, 
illustrating (1) compression of the left lateral ventricle, (2) shifting of the ventric- 
ular system from left to right and (3) infarction of the inferior temporo-occipital 
region on the left. 


vertically into blocks measuring 1 cm. in thickness. The changes in the 
hemispheres are best illustrated by a photograph (fig. 4). There had occurred 
some shifting of the ventricular system (lateral and third ventricles), as well as 
neural tissues, from left to right. This was apparently due chiefly to edema, which 
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was most readily seen and measured as an increase in the bulk of the white matter. 
Compression of the left lateral ventricle may be seen in figure 4. Compression of 
the left temporal lobe had occurred from below and probably was mechanically 
responsible for some of the shifting and compression of the ventricles and gray 
structures in the midline. The area supplied by the left posterior cerebral artery 
was infarcted (fig. 4). The infarction was similar to that described by Jefferson* 
and by Reid and Cone.® 

Summary.—A man aged 70 sustained a severe trauma to the head and lapsed 
into coma twenty-four hours later. Bilateral temporal trephination, which is 
usually considered a sufficient exploratory procedure, revealed a thin subdural 
hemorrhage over the left lateral temporal area. The patient succumbed eighteen 
hours later; the diagnosis was intracerebral hemorrhage. Post mortem a large 
subdural hematoma was observed lying beneath the left temporal lobe. Infarction 
of the left posterior cerebral artery, which presumably resulted from reduction of 
blood flow in the artery, secondary to its constriction between the herniation of the 
uncus and the relatively rigid third nerve (Jefferson; Reid and Cone), was con- 
cluded to have occurred as a secondary manifestation of the large subdural hem- 
orrhage and the herniation of the uncus of the left temporal lobe through the 
cerebellar tentorium. 


COM MENT 


The occurrence of hemorrhage in any of the subdural spaces above 
the tentorium may be expected if one keeps in mind the usual location 
and the anatomic relations of the bridging veins. “Bridging veins” is 
a term the application of which Hannah ° limited to the superior cere- 
bral veins which cross the subdural space to the longitudinal sinus. 
Leary,’ on the other hand, applied this term to the veins which cross 
the subdural space, traveling between the arachnoid and the dura, and 
which do not empty directly into any sinus. Leary‘ noted that stand- 
ard textbooks of anatomy do not mention these veins, which are so 
delicate that they are easily broken and overlooked in the removal of 
the brain. He found that the bridging veins occur most frequently in 
four locations: (1) Veins which cross from the arachnoid of the con- 
vexity of the cerebral hemisphere to the dura at a distance of from 1 
to 4 cm. from the superior longitudinal sinus. They are most often 
observed in the frontal region, but they may be seen over the parietal 
convexity. (2) Veins traversing the subdural space from the arach- 
noid of the base of the temporal lobe to the dura covering the middle 
fossa, and to the tentorium. (3) Veins from the pole of the temporal 
lobe to the dura covering the sphenoid bone. (4) Subtentorial bridg- 
ing veins, which Leary concluded are not important from the stand- 

4. Jefferson, G.: The Tentorial Pressure Cone, Arch. Neurol. & Psychiat. 
40:857-876 (Nov.) 1938. 

5. Reid, W. L., and Cone, W. V.: Mechanism of Fixed Dilatation of the 
Pupil Resulting from Ipsilateral Cerebral Compression, J. A. M. A. 112:2030- 
2034 (May 20) 1939. 

6. Hannah, J. A.: Etiology of Subdural Hematoma: Anatomical and Patho- 
logical Study, J. Nerv. & Ment. Dis. 84: 169-186, 1936. 

7. Leary, T.: Subdural or Intradural Hemorrhages? Arch. Path. 28:808-820 
(Dec.) 1939. 
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point of subdural hemorrhage. These are groups of veins which are 
familiar to the neurosurgeon and which limit indiscriminate manipula- 
tion with a brain spoon when exploring the subdural space or when 
evacuating clot from it. 

Leary noted that if bridging veins are present in one of these loca- 
tions they will also be present in the other regions. He described their 
delicate histologic structure and commented on the slenderness of the 
barrier between the contained blood and the subdural space. 

The diagnosis of these aberrant subdural hematomas is somewhat 
more difficult than that of subdural hemorrhages which occur in the 
usual location. There is no “syndrome of subdural hemorrhage,” as 
the manifestations of this disorder are protean. An attempt to set 
up a clinical picture as typical of this disease only misleads the general 
practitioner, into whose hands cases of this type most often fall. We 
consider the factors most helpful in the diagnosis of subdural hemor- 
rhage to be the following, in the order of their importance: (1) Con- 
stant vigilance for the condition and suspicion of its presence in every 
case in which symptoms and signs indicate cerebral disease, particularly 
those in which either “stroke” (“shock”) or “mental disease” has been 
suspected or in which the patient is in coma. ‘This suspicion should 
be inversely proportional to the age of the patient, but should not be 
dismissed in any case until the possibility of the hematoma is thoroughly 
exhausted. (2) A history of trauma. This is often difficult to obtain, 
particularly in the general hospital practice of medicine; for this rea- 
son, we have found it secondary in importance to the first factor. Every 
effort should be made to obtain a story of trauma, and the anamnesis 
should be carried back for many years. In the absence of a history 
of trauma, bruises, abrasions or scars about the body or blood in the 
nares, ears or mouth are rather reliable substitutes. (3) Abnormal 
cerebrospinal fluid. The cerebrospinal fluid pressure is usually, but 
not always, increased at all stages of the disease. The fluid practically 
always contains blood in the early days of the disease. If the puncture 
is made from one to three weeks after the trauma to the head the fluid 
may be xanthochromic. 

There is no other constant factor short of a surgical procedure 
that will aid in the diagnosis of subdural hemorrhage. It follows that 
a certain number of unnecessary exploratory trephinations will be per- 
formed in search of this condition. In our experience this procedure 
has never retarded the patient’s chances of improvement, and in cases 
in which a clot is found it may be said to be a life-saving factor. In 
the last analysis one cannot disagree with Munro,’ who stated that in 
his experience the diagnosis of subdural hemorrhage can be made only 
by exploration. 

With respect to the diagnosis in the 3 cases here recorded: In 
case 2, in which the patient was known to have had diabetes and entered 
the hospital in coma, subdural hemorrhage was not suspected. It is 
probably fair to say that subdural hemorrhage would not have been 
suspected even had the patient been seen by a “neurologically minded” 
person brought up on the tenets which have previously been listed as 
the important factors in the diagnosis of subdural hemorrhage. A lum- 
bar puncture might have been helpful. It may be a fair premise that 
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lumbar puncture should be performed on all patients who are in coma 
when first seen (Solomon and Aring*). It might be well to add to 
this rule the condition: “if they do not improve after a short interval 
of indicated therapy.” 

In case 1 the employment of ventriculographic examination was dis- 
cussed but was not resorted to. In case 3 a limited exploration was 
made. Too much reliance was placed on a clinical impression that the 
maximal signs of impairment were in the upper extremity, whereas 
facial weakness was minimal. The ipsilateral pupil was not dilated. 
Therefore, a lesion low in the temporal fossa was not considered likely. 
In this case, also, ventriculographic examination might have been of 
help, though probably its use would have been attended by greater 
danger than in case 1. 

The ventriculographic procedure under such circumstances has been 
recommended by Dandy, and has been employed by others. Bull ® 
recently reviewed the subject in some detail. He found it almost uni- 
formly possible to confirm the diagnosis of subdural hematoma by the 
encephalographic or the ventriculographic method. Use of the latter 
would seem to be the only means of locating aberrant hematomas. Its 
employment in cases of acute hematoma calls for fine judgment. 
Should the interpretation of the plates be erroneous there may be 
revealed at operation either intracerebral hemorrhage or recent soften- 
ing. If intracerebral hemorrhage is present, probably the best therapy 
is evacuation. If the’ softening is massive enough to be mistaken for 
subdural hemorrhage clinically, the same therapy might hold for this 
condition, depending on the location of the lesion. 

Therefore it is concluded that in cases of suspected subdural hema- 
toma in which exploration (by means of bilateral temporal trephine 
openings, or by means of bilateral frontal, and occipital trephine open- 
ings) has given negative results, the ventriculographic procedure should 
be employed in a further effort to determine the location and the nature 
of the disease process. 

The routine exploratory procedure adopted in the neurosurgical 
service of the Cincinnati General Hospital in cases of suspected sub- 
dural hematoma is as follows: In cases of acute hemorrhage bilateral 
temporal trephine openings are employed. If indicated by the find- 
ings, these openings may be enlarged to the size of a decompression, 
permitting further exploration of the subdural space. Acute subdural 
and epidural hemorrhages may easily be confused. This approach per- 
mits exposure of the middle meningeal artery and of the foramen 
spinosum if epidural hemorrhage should be found. 

In cases of suspected subacute and chronic hematoma, bilateral fron- 
tal and occipital burr holes are placed. If the hematoma is found it 
can be dealt with as necessary. Should the exploration reveal nothing 
abnormal, one has already placed the burr holes, which later may be 
employed for ventriculographic examination. 


8. Solomon, P., and Aring, C. D.: A Routine Diagnostic Procedure for 
the Patient Who Enters the Hospital in Coma, Am. J. M. Sc. 191:357-361, 1936. 

9. Bull, J. W. D.: The Radiological Diagnosis of Chronic Subdural Hematoma, 
Proc. Roy. Soc. Med. 33:203-224, 1940. 
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SUMMARY 


1. Three cases of subdural hemorrhage are recorded, in which 
the great mass of the clot was located (1) between the cerebral hemi- 
spheres, (2) over the lateral temporal area and (3) beneath the tem- 
poral and occipital lobes, respectively. 

2. In 1 of these cases the hematoma was not located by use of the 
ordinary trephine exploration through the squamous portions of both 
temporal bones. In another the hemorrhage was missed by explora- 
tion through bilateral frontal and occipital trephine openings. 

3. In cases in which the presence of subdural hemorrhage is strongly 
suspected, ventriculographic examination should be used in addition to 
trephine exploration when the latter fails to reveal a clot. 


TREATMENT OF TRIGEMINAL NEURALGIA WITH 
VITAMIN B. (THIAMINE HYDROCHLORIDE) 


Aucustus S. Rost, M.D., Bernarp M. Jacosson, M.D., Boston 


Trigeminal neuralgia has recently been included among the various 
conditions in which benefit is claimed from large doses of parenterally 
administered vitamin B,. However, there has been no discussion of 
the possible mechanism of action of this substance, and none of the 
experiments to determine its therapeutic value for this condition appear 
to have been adequately controlled. 

Trigeminal neuralgia is a disease the cause of which is unknown. 
Its pathogenesis is not clear, and no conclusive pathologic picture has 
been described. It is a disabling disease of middle and late adult life, 
characterized by attacks of momentary sharp flashes of pain over the 
distribution of one or more divisions of the fifth cranial nerve and by 
a chronic remitting course. As the disease progresses the attacks tend 
to become more severe and to last longer, and the remissions, which 
often vary remarkably in duration, tend to become shorter. Since 
careful examination of the patient usually gives no clue, the cause of 
the pain may be attributed to many factors. Similarly, spontaneous 
remissions occurring during the course of some form of therapy may 
be attributed to the treatment. Until the present time there has been 
no report of reliable data which will satisfactorily indicate what is to 
happen in a given case. Experience shows that the course of the dis- 
ease in one patient is no indication of what it will be in another. The 
frequency and severity of attacks of pain may be constant in one 
patient, but irregular and wholly unpredictable in another. It is gener- 
ally accepted that classic trigeminal neuralgia is relieved by surgical 
transection of the posterior root of the trigeminal nerve. Yet it is 
not infrequent to find cases in which the diagnosis is trigeminal neu- 
ralgia but the pain is not relieved by posterior root section. Hence 
the experimental approach to the subject from the standpoint of therapy 
is hazardous. Evaluation of results is faced with many difficulties. 

Borsook, Kremers and Wiggins! treated 58 patients with trigem- 
inal neuralgia “with large doses of vitamin B,, and in some cases in 
addition with concentrated liver extracts rich in the anti-pernicious 
anemia principle.”*” The vitamin B, was given intravenously and the 

From the Neurological Service and Medical Clinic, Massachusetts General 
Hospital, and the Departments of Neurology and Medicine, Harvard Medical School. 

1. Borsook, H.; Kremers, M. Y., and Wiggins, C. G.: (a) The Relief of 
Symptoms in Major Trigeminal Neuralgia Following the Administration of Mas- 
sive Doses of Vitamin B:i Supplemented in Some Instances by Concentrated Liver 
Extract, Science 89:439 (May 12) 1939; (b) The Relief of Symptoms of Major 
Trigeminal Neuralgia (Tic Douleureux) Following the Use of Vitamin B: and 
Concentrated Liver Extract, J. A. M. A. 114:1421 (April 13) 1940. 
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liver extract intramuscularly. The patients were observed for from 
six to fourteens months. The results are summarized as follows: 


So far, thirty-seven are markedly improved, fifteen improved, three slightly 
improved, and three not improved. Of the fifty-two patients markedly improved 
and improved, thirty-eight had a remission in the course of and after active therapy 
which was longer than any spontaneous remission during the two years prior to the 
beginning of treatment.1> 


Other reports have been limited to the results of treatment in only a 
few cases. Bakhsh? treated 7 patients, of whom 4 obtained relief and 
2 about 30 per cent improvement. Aring, Evans and Spies ® stated 
that thiamine hydrochloride given intravenously in doses of from 50 to 
100 mg. daily over a period of ten days to patients suffering from 
severe pain (carcinoma, tumor of the cord and brachial and trigeminal 
neuralgia) did not act as an analgesic. 

This study was stimulated by the encouraging reports of Borsook, 
Kremers and Wiggins and was undertaken in an attempt to evaluate 
vitamin therapy by a comparison of observations on patients so treated 
with those on control subjects. Eight patients with clinically typical 
trigeminal neuralgia were treated in the following manner: Four 
patients (cases 1, 2, 3 and 4) were given a high vitamin diet, supple- 
mented with brewers’ yeast and a concentrate of fish liver oil, and 
parenteral administration of thiamine hydrochloride. Three were 
given intramuscular injection of sterile water alone. One patient was 
given intramuscular injections of sterile water for two weeks followed, 
without interruption, by intramuscular injections of thiamine hydro- 
chloride. 

EXPERIMENTAL SUBJECTS 

Case 1—O. P., a woman aged 46, complained of recurrent attacks of pain in 
the right lower part of the face for four years. An injection of alcohol three years 
ago was followed by relief for two years. Nine months ago another injection of 
alcohol gave no immediate relief, although the pain gradually subsided after several 
weeks. When treatment was begun the pain had been present for several weeks 
and was of moderate severity. 

Treatment.—Daily injections of thiamine hydrochloride in doses -of from 
10 to 20 mg. were given for eleven days. She received a total of 145 mg. 


Result——The pain improved on the fifth day and disappeared on the ninth day 
of treatment, leaving residual soreness of the face. Ten months after treatment 
was discontinued the patient reported that she had had an occasional twinge of 
pain but no real attack. 

Case 2.—A. S., a woman aged 76, had suffered from recurrent attacks of 
extreme pain in the right lower part of the face of increasing severity and duration 
for three years. The present attack had lasted six months and had been totally 
incapacitating for two weeks. An injection of alcohol two days prior to beginning 
of treatment gave only partial relief. 


2. Bakhsh, I.: Treatment of Nervous Diseases by Vitamin B:, with Special 
Reference to Trigeminal Neuralgia: Report of Seven Cases, Indian M. Gaz. 74: 
456 (Aug.) 1939. 

3. Aring, C. D.; Evans, J. P., and Spies, T. D.: Some Clinical Neurologic 
Aspects of Vitamin B: Deficiencies, J. A. M. A. 113:2105 (Dec. 9) 1939. 
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Treatment.—Daily intramuscular injections of thiamine hydrochloride were 
given in doses varying from 10 to 50 mg. for ten days. A total of 340 mg. was 
given. 

Result—The attacks of pain gradually diminished in severity and disappeared 
on the eighth day of treatment. The patient’s daughter wrote nine months after 
treatment was stopped that the patient had had several short attacks of moderate 
severity. 

Case 3.—H. S., a man aged 56, complained of severe attacks of pain in the 
left lower part of the face for seven weeks. For three days he was unable to chew 
or to move his face without inciting an attack of pain. 


Treatment.—Daily intramuscular or intravenous injections of thiamine hydro- 
chloride were given in doses varying from 10 to 100 mg. each for ten days, and 
then on alternating days during the following eighteen days. He was given a total 
of 530 mg. in twenty-eight days. 

Result——During the first ten days the pain subsided gradually and disappeared, 
but during the fourth week of active therapy the pain returned with increased 
severity, necessitating cessation of this form of treatment. An injection of alcohol 
gave prompt relief. ° 

Case 4.—M. T., a woman aged 54, had suffered from sharp flashes of pain in 
the right cheek and forehead intermittently for six months. For two weeks the 
pain had been very severe and frequent. 

Treatment.—Intramuscular or intravenous injections of 100 mg. of thiamine 
hydrochloride were given daily for four days, and then on alternate days for ten 
days. A total of 900 mg. was given in two weeks. 

Result—There was questionable relief after several days of treatment, but the 
discomfort and incapacity were of such severity that an injection of alcohol was 
resorted to on the fifteenth day, with immediate relief. 


CONTROL SUBJECTS 

Case 5.—R. G., a man aged 62, complained of intermittent pain over the entire 
right side of the face and forehead for two years. It had been very severe for 
two weeks. He had had a similar attack of pain twenty-six years before, which 
had persisted intermittently for about one and one-half years and was unrelieved 
by injection of alcohol and by dental extraction. 

Treatment.—Two cubic centimeters of sterile water was injected intramuscularly 
daily for six days. 

Result——The pain was much improved on the fourth day and had entirely dis- 
appeared on the sixth day of treatment. Six months later the patient reported that 
he had had no return of pain. 

Case 6.—S. S., a woman aged 59, complained of flashes of pain in the left 
cheek and upper gum intermittently for approximately eighteen years. The attacks 
varied in duration and severity. One year ago, an attack lasting six months was 
unrelieved by an injection of alcohol. The present attack was of two weeks’ dura- 
tion and moderate severity. 

Treatment.—Two cubic centimeters of sterile water was injected intramuscu- 
larly six days a week for three weeks, then twice a week for three weeks. 
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Result—The pain improved gradually during the first ten days and then dis- 
appeared, leaving residual sensitiveness of the skin and gums. Two months later 
the patient reported that she had had an occasional twinge of pain but no real 
attack. 

Case 7.—A. McG., a woman aged 60, complained of intermittent attacks of 
pain in the right lower part of the face for six years. The first attack lasted two 
months; the second attack, five years before, lasted two months, and the third 
attack, two years before, was relieved several weeks after an intraoral injection of 
procaine hydrochloride. The present attack began three months before and had 
not been relieved by an intraoral injection of procaine hydrochloride or by a 
subsequent intraoral injection of alcohol, at another hospital, two weeks ago. 

Treatment.—Four cubic centimeters of sterile water was injected intramuscularly 
daily for seven days. 

Result—The pain was entirely relieved on the third day of treatment. After 
three months, during which she had been entirely free from pain, the patient 
returned to the clinic because of a mild attack of pain. An additional dose of 
sterile water gave prompt relief. 

Case 8.—M. B., a woman aged 50, had had several attacks of intermittent pain 
in the right cheek and forehead for two years. The attacks were relatively mild 
until five months ago. At this time she was admitted to a hospital in Panama, 
where she was given daily intramuscular “injections of vitamin B” and tablets of 
brewers’ yeast by mouth for one month. The pain gradually disappeared. Three 
weeks ago the pain returned with greater severity. She was anxious to repeat 
the “vitamin B treatment.” 

Treatment.—Fifteen injections of 4 cc. of sterile water, given daily six days 
a week, were followed without knowledge of the patient, by thirteen intramuscular 
injections of 100 mg. of thiamine hydrochloride, each dose being dissolved in 
4 cc. of water. 

Result—On the ninth day of treatment she considered that the pain was 
approximately “50 per cent improved” but continued to have attacks of moderate 
severity. Two days after the injections of thiamine were begun the pain disap- 
peared and she felt better in general. However, on the seventh day after the 
beginning of the thiamine paroxysmal attacks of pain returned. Because of the 
patient’s discouragement and continued incapacity, an injection of alcohol was 


given with immediate complete relief of the pain. 


COMMENT 

Four patients with trigeminal neuralgia were treated by oral admin- 
istration of vitamin concentrates and parenteral injections of vitamin B, 
(thiamine hydrochloride). Two patients (cases 1 and 2) improved 
while under treatment and 2 (cases 3 and 4) did not improve. Four 
other patients were treated by intramuscular injections of sterile water. 
Three of these patients (cases 5, 6 and 7) improved promptly, but 
the fourth (case 8) failed to improve satisfactorily, even after the 
substitution of thiamine hydrochloride for the sterile water. It is our 
interpretation that the 5 patients who improved (cases 1, 2, 5, 6 and 7) 
entered on a natural remission of the disease, which was not affected 
by the treatment given, except for the partial psychologic relief derived 
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from constant medical care, and that the other 3 (cases 3,4 and7) had 
attacks of such severity and persistence as to require interruption of 
the nerve by injection of alcohol. Follow-up reports on the 5 patients 
who improved show no essential difference between the condition of 
the 2 who received vitamin therapy and that of the 3 who received 
sterile water. The variation in frequency, duration and severity of 
the attacks of pain in trigeminal neuralgia, as well as many other fac- 
tors in the disease, makes the evaluation of any form of therapy which 
does not have an immediate effect extremely difficult. 


CONCLUSION 
It is probable that vitamin B, (thiamine hydrochloride) has no 
specific beneficial effect on trigeminal neuralgia. 


| 

| 
| | 


Technical and Occasional Notes 


ELEMENT OF OPTICAL ILLUSION IN APPEARANCE OF 
PRESERVATION OF AXIS-CYLINDERS IN CERTAIN 
LESIONS OF THE CENTRAL NERVOUS SYSTEM 


Leo ALEXANDER, M.D., Boston, AND Tracy J. Putnam, M.D., New Yorx 


In studying certain lesions of the central nervous system with myelin 
sheath stains of the Weigert type and with axis-cylinder stains (Biel- 
schowsky, Bodian) we observed that a striking appearance of discrepancy 
between involvement of the myelin sheaths and that of the axis-cylinders 
(preservation of axis-cylinders) with the low power lens may become 
less striking in inverse proportion to the degree of magnification; if 
high power objectives are used and actual counts are made the dis- 
crepancy may appear either insignificant or nonexistent. By counting 
the number of persisting myelin sheaths and axis-cylinders in a large 
series of lesions we have found that in many of the lesions in which low 
power views suggested complete or relative preservation of axis-cylinders 
the damage to them was in reality similar or equal to that of the myelin 
sheaths. Since most illustrations in the literature contrasting the 
preservation of axis-cylinders and the destruction of myelin sheaths in 
adjacent sections are given at low magnification, this finding seems to us 
to be of general interest. 


The fact can be well exemplified in lesions of secondary degeneration of several 
years’ standing in which the loss of myelin sheaths and that of axis-cylinders is 
bound to be equal. Figures 1A and 2A show Weigert-stained sections through 
the degenerated pyramidal tract at the level of the medulla oblongata and the 
thoracic region of the cord, respectively, in such a case. The degenerated por- 
tions of the pyramidal tract are outstandingly demyelinated. Figures 1B and 2B 
show sections from neighboring blocks stained for axis-cylinders. The diminution 
in size of the degenerated right medullary pyramid and of the affected left lateral 
column of the cord can be recognized, but at low magnification no area of less 
intensive staining comparable to the pale areas in the myelin sheath stains can be 
seen. If this lesion were thought to be primary, and was not a known secondary 
degeneration, the low power views would suggest preservation of axis-cylinders. 

High power views, however, show that the degree of involvement of axis-cylin- 
ders and that of myelin sheaths in this lesion are identical. This can be seen by 
comparing A and B of figure 3, which show part of the normal left anterior 
pyramidal tract in a Weigert and in a Bodian stain, respectively, with A and B 
of figure 4, which show part of the degenerated right anterior pyramidal tract in a 
Weigert and in a Bodian stain, respectively, at the same high magnification. Actual 


From the Department of Neurology, Harvard Medical School, and the Depart- 
ment of Neurology, Columbia University College of Physicians and Surgeons. 
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counts reveal that the number of axis-cylinders in each field of the degenerated 
pyramidal tract is identical with that of the myelin sheaths. 

The fallacious impression presented by the low power views seems, therefore, 
to belong in the category of optical illusions, and we decided to analyze its charac- 
ter by a simple experiment with optical patterns. 

A and B of figure 5 are schematic diagrams representing myelin sheaths and 
axis-cylinders in their approximate arrangement in normal white matter. In figure 
5 A the myelin sheaths are drawn in solid black and the axis-cylinders and the inter- 
spaces are left white, thus giving a schematic interpretation of the general appear- 


Fig. 1.—Degeneration of the right pyramidal tract of the medulla oblongata 
following hemorrhagic softening of the right internal capsule, of several years’ 
standing. x about 6.5. A, Weigert-Pal stain; B, Bodian stain for axis-cylinders. 


ance of Weigert-stained preparations. In figure 5 B the axis-cylinders are drawn 
in solid black; another thin black ring around each of them denotes the outer cir- 
cumference of each myelin sheath, while the lipoid body of the myelin sheath 
has been left white. The resulting appearance of solid black axis-cylinders within 
a thin, honeycombed framework consisting of outer lamellae of myelin sheaths is 
a schematic impression of the general appearance of axis-cylinder stains (compare 
with figure 3B). The glial reenforcements of this framework 1 and the glial network 


1. Alexander, L.: The Neurone as Studied by Microincineration, Brain 
61:52-61, 1938. 
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itself are not represented. In figure 6 A, the myelin sheath schema, and in figure 
6 B, the axis-cylinder schema, equal numbers of nerve fibers have been deleted in 
exactly corresponding places. The result is a sharply outlined focus of demyelination 
in the myelin sheath schema (fig. 6.4), while in the axis-cylinder schema (fig. 6 B) 
the lesion appears not sharply outlined, with apparent preservation of a number of 
axis-cylinders, which seems to exceed the number of myelin sheaths preserved in 
the other diagram (fig. 6 A). 


Fig. 2—Degeneration of the left lateral and right anterior pyramidal tracts of 
the spinal cord in the same case as that shown in figure 1. « 8. A, Weigert-Pal 


stain; B, Bodian stain. 


The fact that the adjacent surfaces of myelin sheaths touch each other closely 
in normal tissue gives the tissue as a whole a solid bluish black appearance. Any 
disruption of its continuity is bound to appear in exaggerated intensity in a low 
power view. Axis-cylinders are separated from each other mainly by the inter- 
vening layers of myelin sheaths. Although every axis-cylinder is stained solid black, 
which exceeds in darkness even that of the myelin sheath in a Weigert-stained 
preparation, the low power impression of silver-stained specimens is that of a 
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Fig. 3—High power enlargement of the normal left anterior pyramidal tract of 
the spinal cord from the same case as that shown in figures 1 and 2. x 530. 
A, Weigert-Pal stain; B, Bodian stain. 


Fig. 4—Area from the degenerated right anterior pyramidal tract of the spinal 
cord in the same case as that shown in the preceding figures. x 530. A, Weigert- 
Pal stain; B, Bodian stain. 
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light gray, due to the fact that there is no direct continuity between the various 
axis-cylinders. The loss of even a considerable number of axis-cylinders may either 
appear insignificant or fail to make any impression in the low power appearance. 

The discrepancy may be even more striking in such lesions as the plaques of 
multiple sclerosis. High power views of preserved axis-cylinders in plaques reveal 
not only that their number is far less than the lower power appearance suggests, 


Fig. 5.—Schema of the appearance of fibers cut transversely and stained (A) 


by the Weigert stain and (B) by the Bodian stain. The two are drawn to the 
same scale. 


OY 


Fig. 6—Schema of the appearance produced by loss of a large proportion of 
fibers in a focus, as shown A by the Weigert stain and B by the Bodian stain. 
The same number of fibers has been deleted in each instance in exactly corre- 
sponding places. 


but, in addition, that the remaining axis-cylinders are usually severely damaged, 
that is, shrunken and attentuated and frequently reduced to threads (fig. 7 A) far 
thinner than axis-cylinders in normal tissue (fig. 7 B). This is equally true of 
incomplete softening due to vascular occlusion. The same phenomenon was found 
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in experimental scars following transection of meningeal and intracerebral blood 
vessels in cat brains.2 More complete reports on all of these matters are in 
preparation. 


This observation may bear on the question whether the damage to the 
axis-cylinders or that to the myelin sheaths is primary. The classic 
opinion in regard to multiple sclerosis has been that the damage to the 
myelin sheaths is primary. From our own experience it appears more 
likely that the myelin sheaths and the axis-cylinders are damaged simui- 
taneously in sclerotic plaques, foci of softening and other asphyctic 
lesions, although the axis-cylinders are on the whole slightly more 
resistant to complete destruction, like the elastic tissue in blood vessels, to 
which they have interesting microchemical similarities. The close physico- 
chemical interdependence of myelin sheaths and axis-cylinders has been 


Fig. 7.—A, axis-cylinders in a plaque of multiple sclerosis; B, axis-cylinders 
in adjacent normal tissue from the same section as that shown in A. xX 530. Bodian 
stain. 


described by Spiegel * as “zygiosis.” In view of recent work by Schmitt 
and Bear,* an alternative possibility may be considered, namely, that 


2. Alexander, L., and Newbill, H. P.: Time Determination of Histopatho- 
logical Changes in the Brain: Experimental Incisions into the Brain with Transec- 
tion of Meningeal and Intracerebral Blood Vessels in Cats, read before the New 
England Pathological Society, Boston, Feb. 17, 1938. 

3. Spiegel, E. A.: Physikalisch-chemische Untersuchungen am Nervensystem : 
II. Der Einfluss der Narkotica auf die Anisotropie des Nervenmarks, Arch. f. d. 
ges. Physiol. 192:240-254, 1921. 

4. Schmitt, F. O., and Bear, R. S.: The Ultrastructure of the Nerve Axon 
Sheath, Biol. Rev. 14:27-50, 1939. 
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damage to the axis-cylinders may be actually primary, though their 
destruction may be less complete in some cases. ‘These authors have 
shown by ultramicroscopic and birefractive studies that the transition 
from the myelinated to the nonmyelinated fibers is gradual and that the 
degree of birefringence or the presence of myelotropic material is corre- 
lated with the diameter of the axon. This suggests that the process of 
shrinkage and attenuation of an axis-cylinder might be one of the causes 
of its demyelination. 
SUMMARY 

The appearance of preservation of the axis-cylinders in certain lesions 
is frequently an optical illusion and may occur even in lesions due to 
simple wallerian degeneration. It is emphasized that no assumption of 
complete or relative preservation of axis-cylinders should be made from 
the inspection of pathologic specimens without comparative counts of 
axis-cylinders and of myelin sheaths. 


Obituaries 


JULIUS WAGNER-JAUREGG, M.D. 


EMINENT PSYCHIATRIST AND ORIGINATOR OF THE MALARIA 
TREATMENT OF DEMENTIA PARALYTICA 


1857-1940 


Psychiatry has lost one of its great leaders. Dr. Julius Wagner- 
Jauregg died on Oct. 1, 1940, in his eighty-fourth year. 

He was born in Wels, in Upper Austria, on March 7, 1857. His 
student days were spent at the University of Vienna, where the degree 
of doctor of medicine was conferred on him in 1880. He began his 
scientific career in the department of experimental pathology and internal 
medicine of the University of Vienna. In 1883 he joined the staff of 
the psychiatric clinic, although he had cherished other plans, which 
failed to materialize. It was not his original wish to be a psychiatrist, 
but soon he came to like the new position, because it afforded much 
time for research. 

With curious interest he noted the occasional disappearance of 
mental symptoms in patients who had incidentally become ill with 
typhoid fever. This observation induced him to make a study of the 
effects of fever on psychoses. He surmised that such treatment might 
possibly have merit, and in a publication in 1887 he proposed to pro- 
duce febrile diseases deliberately as a treatment for psychiatric patients. 
He ventured to suggest the use of malaria and erysipelas. 

Eager to put his proposals into actual practice, he infected several 
patients with mental disease with a culture of the streptococcus of ery- 
sipelas. None of the patients was suffering from dementia paralytica. 
But neither erysipelas nor fever developed. These experiments had to 
be discontinued because of his appointment as professor of psychiatry 
and neurology at the University of Graz (Austria). This position he 
retained from 1889 to 1893. 

When tuberculin was developed in 1890 by Robert Koch, a sub- 
stance was available with which it was possible to produce fever without 
resorting to an infectious disease. Wagner-Jauregg then started to 
treat patients of the psychiatric clinic at Graz with injections of tuber- 
culin. These experiments also had to be stopped temporarily, because 
tuberculin was soon considered a dangerous preparation. 

At this time he was called to Vienna to become the head of the 
University Hospital for Nervous and Mental Diseases. The vehement 
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disputes about the use of tuberculin were now subsiding, and its value 
was gradually recognized. It was in 1894 that he resumed the experi- 
mental work with tuberculin fever, using patients with all types of 
mental conditions. Many therapeutic successes were observed in dis- 
eases which fell in diagnostic groups which have a high percentage of 
spontaneous recoveries. It was therefore difficult to evaluate the effect 
of this method of treatment. Among patients apparently cured, how- 


JULIUS WAGNER-JAUREGG, M.D. 
1857-1940 


ever, there were a few with dementia paralytica. This was indeed some- 
thing unusual, and it attracted his attention. Thereafter the main 
interest of Wagner-Jauregg was focused on patients with dementia 
paralytica. Several groups of such patients were given tuberculin fever. 
Then he compared these groups of patients with some who had not been 
treated. The result was that the tuberculin-treated patients had not 
only more and better remissions but also longer duration of life. The 
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injections of tuberculin were combined with mercurial inunctions. In 
several instances a complete remission was obtained, and the patient 
was enabled to resume his former occupation. 

A report of this work was made in 1909 at the International Medical 
Congress in Budapest, Hungary. At this period the tuberculin-mercury 
treatment was the most promising therapy for dementia paralytica. 
Psychiatrists in general, however, ignored this fact. To be sure, with 
the tuberculin-mercury treatment relapses were frequent. Wagner- 
Jauregg searched for more effective means. Although the use of 
typhoid vaccines was unquestionably an improvement on the earlier 
methods with tuberculin, lasting remissions were few. 

The idea of using malaria for producing fever continued to persist 
in his mind. He was, however, reluctant to resort to malaria inocula- 
tions until the summer of 1917. A wounded and shell-shocked soldier, 
who was also suffering from tertian malaria, was admitted at that time 
to the psychiatric clinic. This incident Wagner-Jauregg chose to regard 
as “a sign of destiny,” as he called it. From the cubital vein of this 
soldier he obtained blood and inoculated 3 patients with dementia para- 
lytica. That was on June 14, 1917. This day marked the beginning of 
the malaria treatment, which soon spread to every corner of the world. 

In 1927 Wagner-Jauregg was awarded the Nobel Prize for his work 
in the use of malaria fever in the treatment of dementia paralytica. It 
was the first and up to date the only time that a psychiatrist has been 
the winner of this prize. In 1938, at a special meeting in New York, 
an award of $1,000 and a medal were presented to him by the Com- 
mittee on Research in Syphilis, an American committee. He was an 
honorary member of the American Psychiatric Association. 

In earlier years Wagner-Jauregg made numerous contributions to 
medical literature on neuropathology and on physiologic and pharmaco- 
logic subjects. His excellent judgment in matters of forensic psychiatry 
was recognized throughout Europe. Cretinism, myxedema and the pre- 
vention of goiter were fields which, next to fever therapy, held his life- 
long interest. 

He reached the age of 70 on March 7, 1927. On that occasion a 
celebration was held in his honor in the old chapel of the psychiatric clinic 
of Vienna. In oratorical tributes he was hailed as the conqueror of 
dementia paralytica. Wagner-Jauregg, however, was the first to protest 
this, stating that in spite of malaria treatment too many patients with 
dementia paralytica fill mental disease institutions, although he recog- 
nized that many thousands who normally would have been dead had been 
returned to their families and to normal occupations. 


After retirement from his professorship in 1928, he spent much 
time in the high-ceilinged, old-fashioned study of his home at Landes- 
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gerichtsstrasse 18, Vienna. He continued to search and to write. Most 
important to him, in his later years of life, was the prevention of dementia 
paralytica and in this he saw the real future of the malaria treatment. 
Occasionally he would come to the clinic and walk through the wards. 
This clinic now is known as the Wagner-Jauregg Clinic. 

Wagner-Jauregg had the ability to distinguish unerringly truths 
from half-truths and to fix his attention on things of enduring value. 
He knew how to weigh evidence, whether in the laboratory or at the 
bedside, and how to assign it to its proper place. Those who had the 
privilege and good fortune to come into contact with this rare person- 
ality could not but feel themselves in the presence of a truly great 
man. 


WaLter L. Bruetscu, M.D. 
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ARTHUR STEPHEN HAMILTON, M.D. 
1872-1940 


Dr. Arthur Stephen Hamilton died at his home in Minneapolis on 
June 2, 1940. He had been severely incapacitated for nearly five years 
from the residuals of a series of cerebral vascular accidents. 

Dr. Hamilton was born at Wyoming, Iowa, Nov. 28, 1872. He 
graduated from the University of Iowa and then transferred to the 
University of Pennsylvania for his medical training, receiving the degree 
of Doctor of Medicine from that institution in 1897. His course through 
the medical school represented a period of considerable hardship due to 
financial stringency, which imposed a limited diet on him and necessitated 
extracurricular work to supplement his meager funds. The stimulation 
which he received as a student of Mills and Spiller was undoubtedly a 
potent factor in the choice of neurology and psychiatry as his specialty. 
After receiving his medical degree, Hamilton became an assistant phy- 
sician at the Independence State Hospital in lowa and held that position 
until 1904. At Independence he became greatly interested in neuro- 
pathology and published numerous papers on the pathology of condi- 
tions which at that time had received little attention from microscopists. 
At Independence he was associated with two other physicians who also 
were destined to advance knowledge of neurology and psychiatry—Dr. 
Albert M. Barrett and Dr. Adolf Meyer. While at Independence, he 
married Dr. Susanna P. Boyle, who was also a member of the state 
hospital staff; there are no children of their union. In 1904 Dr. Hamil- 
ton moved to Minneapolis, entering the practice of neurology and psy- 
chiatry and receiving an appointment as instructor in neuropathology 
at the University of Minnesota. He advanced through the academic 
ranks to a full professorship, which he received in 1916. In 1912 he 
was made director of the Division of Nervous and Mental Diseases and 
was professor and director until the onset of his terminal illness, in 
1935. Two extended study trips abroad gave him familiarity with 
the clinical methods of Germany and England, especially the latter ; these 
he applied in his practice and emphasized in his teaching. 

Dr. Hamilton served in 1918 and 1919 as captain and major in the 
United States Army, during the World War. 

Hamilton was considered by his students to be an unusually sys- 
tematic and lucid teacher, both in the lecture room and at the bedside. 
His breadth of knowledge, clear analytic thinking, careful technic, 
gentleness with patients and consideration for the younger colleagues’ 
opinions constituted in him the nearly ideal combination for an adviser 
and preceptor of the more advanced students. 

Though rather reserved and dignified, he was never austere or 
supercilious, but was approachable, friendly and rarely ruffled. His 
appreciation of the social implications of neurology and psychiatry drew 
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him into active participation in civic affairs, so that he was frequently 
consulted on matters involving the welfare of the community and the 
state. Preferring the pursuits of practice, teaching and investigation, 
he nevertheless was an active participant in numerous national and local 


ARTHUR STEPHEN HAMILTON, M.D. 
1872-1940 


societies ; he was a past president of the Central Neuropsychiatric Asso- 
ciation and former chairman of the Section on Nervous and Mental 
Diseases of the American Medical Association. 

Minnesota and its environs have benefited from the presence of 
Arthur Hamilton. His many friends grieve over his passing. 


J. C. McKrintey, M.D. 


é ( 


Abstracts from Current Literature 


Psychiatry and Psychopathology 


On A ForM oF DEFSNSE. SIGMUND PFEIFER, Psychoanalyt. Quart. 9:108, 1940. 


Pfeifer describes a form of defense met with in certain cases in which the 
clinical picture resembles a perversion, usually masochistic; i. e., portions of libido 
are admitted to consciousness which in other neuroses would be repressed. This 
happens because of a peculiar psychic reaction to anxiety. It is no longer a signal 
introducing defensive measures, but is a danger in itself. The patients defend 
themselves against the danger of anxiety by trying to fuse it with libido; i. e., 
they ward off the anxiety by inducing an erotic sensation. The anxiety which is 
feared is a castration anxiety consisting of two parts: (1) a fear of losing the 
penis and (2) a fear of never being able to experience erotic sensations again. This 
defense phenomenon may appear in the field of object love, but usually operates 
most in the field of narcissism. 

Psychologically, such patients must possess an immoderate degree of self love 
or must make immoderate demands for love on others in order to keep themselves 
free from anxiety. Metapsychologically, they are exposed to two dangers: (1) 
their own increased libidinal excitation for the purpose of avoiding anxiety, which 
increase is akin to a threat of castration, and (2) fear of the danger of a relative 
decrease in the amount of excitation lest there should be not enough libido to 
ward off anxiety. 

Why these patients are unable to tolerate even enough anxiety to set ordinary 
defensive measures in action is unknown. Their form of defense, the attempt to 
ward off anxiety by neutralizing it with libido, which they regard as a manifesta- 
tion of the death instinct and therefore dangerous, is exactly the same as the 
primitive defense against the death instinct by fusing it with libido. 


Pearson, Philadelphia. 


THE PRODUCTION OF “EXPERIMENTAL NEUROSIS” IN THE WHITE Rat. S. W. 
Cook, Psychosom. Med. 1:293 (April) 1939. 


Cook utilized four experimental procedures in an attempt to produce relatively 
permanent behavior disorders in rats similar to those previously observed in other 
animals. The procedures were designed to present the animal with stimuli to 
conflicting and mutually antagonistic responses. In the earlier experimental pro- 
cedures it was observed that there was a tendency for rats to utilize agitated escape 
responses to relieve the strain of the experimental situation. This hypothesis was 
then tested by a specially designed experiment in which the same stimulus situation 
was associated with forced limitation of the rat’s activity. In contrast with the 
negative results of the earlier experimental procedures, half of the animals sub- 
jected to limitation of activity showed persistent maladaptive behavior. 

In the experimental situation which proved successful, the rats were strapped 
to a stand so that the only significant limb movement possible was a flexion of 
the right foreleg. Under these conditions such a flexion movement was either 
rewarded with food or punished with an electric shock. Stress was experienced 
by the rats when: (1) they were required to delay flexion until they received a 
bright light stimulus; (2) they were required to make a difficult discrimination 
between a bright light stimulus which permitted flexion and a dim light stimulus 
which prohibited flexion. In such a situation the stresses consisted of a conflict 
between the neural processes of excitation and inhibition effecting the same 
response. In this respect the experimental situation which proved successful with 
the rats is comparable with the situations in which an “experimental neurosis” 
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had been produced in other animal species. However, no common pattern of 
behavior disturbance was observed in the 3 affected rats. Noteworthy was the 
fact that the onset of symptoms in the rats was gradual, whereas in other animals 
the onset had been reported as usually rapid. 


SCHLEZINGER, Philadelphia. 


ANOREXIA NERVOSA WITH PSYCHIATRIC OBSERVATIONS. L. RAHMAN, H. B. 
RICHARDSON and H. S. RipLey, Psychosom. Med. 1:335 (July) 1939. 


Rahman, Richardson and Ripley made a detailed physical and psychiatric 
investigation of 12 patients with the syndrome of anorexia nervosa. All were 
discovered to have a psychoneurosis associated with endocrine dysfunction which 
became manifest near puberty. In some patients there were conspicuous obsessive, 
compulsive, anxiety and depressive features. In others schizoid features were 
prominent. In the cases of milder form malnutrition usually resulted from failure 
to eat due to an anxiety reaction accompanied by anorexia. In cases of the more 
severe disturbance hunger was overcome by voluntary dieting. Significant physical 
findings consisted of emaciation, dry and scaly skin, cold and cyanotic extremities, 
amenorrhea, atrophic vaginal epithelium, subnormal temperature, bradycardia and 
low blood pressure. The personality features which might be considered charac- 
teristic included stubbornness, meticulousness, parsimoniousness, ambitiousness, 
seclusiveness, dependence on others and difficulty in making friends. The patients 
frequently disclosed avoidance of normal sexual relationships. Often the patients 
in early life had been exposed to excessive parental interest in gastrointestinal 
functions. In the treatment of these patients the authors recommend a regulated, 
but flexible, regimen. They conclude that endocrine therapy has been of no 
definite value. Psychotherapy is emphasized and is based on a psychodynamic 
study of the personality, with reeducation and encouragement. 


SCHLEZINGER, Philadelphia. 


PERSONALITY Factors IN NEURODERMITE. N. W. ACKERMAN, Psychosom. Med. 

1:366 (July) 1939. 

Ackerman considers the probable psychodynamic factors present in the case 
of a girl aged 14 who had a chronic ailment of the skin since the age of 2 years. 
The patient evidenced marked disturbance in character, in which aggressiveness, 
rebelliousness, vindictiveness and sexual promiscuity were conspicuous features. 
The author concludes that the more or less constant tendency to excoriate the 
skin is chiefly an expression of self-destructive impulses arising from the patient’s 
unconscious conviction that she had caused her mother’s death. 


SCHLEZINGER, Philadelphia. 


Tue CoMMON CAUSE IN THE FUNCTIONAL INSANITIES. T. C. Graves, Brit. M. J. 

1:608 (April 13) 1940. 

Graves’s premise is that patients with functional psychoses are physically 
infirm and that there is a common cause for the mental and the physical illness. 
He admits the importance of a psychologic factor in these cases. From a physi- 
ologic standpoint, mental illnesses may be the result of biologic maladjustment, 
nutritional deficiencies or sensory deficiency (congenital or acquired). It has 
been shown that infection affects the autonomic endocrine mechanism, with clinical 
manifestations in vascular and cutaneous changes and the symptom of fear. It is 
generally agreed, but extremely difficult to demonstrate, that there is a definite 
pathologic state in these cases of mental disease. Physical ill health has often 
been observed preliminary to the psychotic state. It has long been known that 
apparent cessation of a purulent discharge may be followed by the onset of mental 
symptoms. 

The author considers a chronic infective process as the link between the psy- 
chotic and the bodily disease and calls this the “common cause.’ He indicates 
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that the basal cause may exist without the accompaniment of either psychotic or 
somatic disease, but that it is persistent and progressive. He believes that this 
chronic infective process originates as a transmissible familial infection, but that 
it usually first appears as a residuum of an acute infective process, during which 
the patient may have exhibited mental symptoms. He states that the chronic 
infective process is to chronic mental disease what the acute infective process is 
to acute delirium. As illustrative of his explanation of mental illness, he reports 
a case in which psychologic, physiologic and pathologic factors were demonstrable, 
but there was also a “common cause,” namely, chronic infection of the sphenoid 


sinus. Recovery followed surgical treatment. Ecnots. New Orleans 


INCIDENCE OF PsycHosES AMONG CHILDREN BotH oF WHOSE PARENTS Hap 
AFFECTIVE PsycuosEs. Bruno Scuutz, Ztschr. f. d. ges. Neurol. u. Psychiat. 
169:311 (April) 1940. 

Schulz studied 55 married couples both of whom had some type of affective 
psychosis. Only couples were chosen who had at least 1 child 20 years of age 
or more. There were 213 children, with 1 pair of twins. The social level of the 
parents was definitely higher than that of another series in which both parents 
were schizophrenic or in which only one of the parents had an affective psychosis. 
The incidence of psychoses among the children was lowest in the group in which 
at least one of the parents had an affective psychosis in some way related to age 
(involuntional melancholia)—7 per cent with manic-depressive psychosis and 4 per 
cent with schizophrenia. Among the children of parents one of whom at least 
showed schizophrenic features the incidence of psychoses was definitely higher— 
30 per cent with manic-depressive psychosis and 7 per cent with schizophrenia. 
The highest incidence was in the children of parents both of whom had affective 
psychoses—37 per cent were manic-depressive and 13 per cent schizophrenic. 
The incidence of psychoses, exclusive of those related to age, was 28 per cent for 
manic-depressive psychosis and 12 per cent for schizophrenia. Twenty-one of the 
55 couples had no psychotic children. 

The incidence of psychoses in the children of parents both of whom had 
affective psychoses is definitely higher than that encountered in the children of 
parents only one of whom had an affective psychosis. These facts reemphasize the 
probable role of genetic factors in the pathogenesis of these mental diseases. The 
relatively large number of schizophrenic children of manic-depressive parents is 
noteworthy. Manic-depressive children of schizophrenic parents, on the other 


hand, are rare. SavitsKy, New York. 


Diseases of the Brain 


NEUROLOGIC COMPLICATIONS OF INFECTIONS OF TEMPORAL BONE AND PARANASAL 
SInusEs. JosepH C. YASKIN, Arch. Otolaryng. 30:157 (Aug.) 1939. 


Yaskin reports the neurologic complications of infections of the temporal bone 
and paranasal sinuses in 36 cases occurring during a practice of twenty years. 
In the majority of cases the diagnosis was confirmed by operation or autopsy. 
Among the predominantly meningitic reactions are pachymeningitis externa and 
extradural abscess, pachymeningitis interna and subdural abscess, superscribed 
leptomeningitis, protective meningitis, bacterial leptomeningitis, meningismus and 
arachnoiditis. Pachymeningitis externa and extradural abscess occur more often 
in the cases of chronic infection, especially of the frontal sinuses, the most fre- 
quent cause of which is osteomyelitis. Headache and labyrinthine signs may help 
to locate the area involved. Treatment is surgical. Pachymeningitis interna and 
subdural abscess are less frequent and more difficult to diagnose. They occur in 
more acute conditions, usually by extension from an area of pachymeningitis 
externa. Protective or aseptic meningitis is accompanied by the typical signs of 
meningitis, including increase of cells in the spinal fluid without the presence of 
bacteria. In the majority of cases in which this diagnosis was made early, the 
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meningitis was proved by subsequent studies to be bacterial. In a large majority 
of the cases bacterial leptomeningitis was due to complications involving the nose 
and throat, and especially the ear. Finding bacteria is essential for diagnosis, but 
chemical analysis of the spinal fluid may suggest this complication. 

Abscess of the brain is most frequently due to disease of the temporal bone. 
It occurs most often in the temporal region. Sixteen rhinogenic abscesses of the 
brain were all in the frontal lobe. Abscesses may be classified according to their 
location in the brain and the rapidity of their development. Of the 23 abscesses 
of the temporal lobe, 8 were acute and 15 chronic. Of the 17 patients with fatal 
abscesses, 11 died of terminal meningitis, 4 of cerebral compression and 3 of septi- 
cemia. An initial chill was not observed; headache was present in all cases, 
dizziness in 8, early vomiting in 14 and early or late vomiting in 18. In 2 cases 
it was so conspicuous as to obscure the whole picture. Mental changes were 
observed in 20 cases. The temperature was normal in the majority of cases unless 
the abscess was associated with other processes. The pulse was slow in 19 of the 
23 cases. There was papilledema in 8 of the 18 cases in which it was looked for. 
Contralateral hemianopic defects were seen in 11 of 17 cases. Jacksonian con- 
vulsions occurred in 1 of the 23 cases and generalized convulsions in 2. The spinal 
fluid pressure was elevated in 7 of 17 cases. The cell content of the spinal fluid, 
determined in 15 cases, showed a slight increase in 6. Vestibular studies helped 
to diagnose lesions of the posterior fossa and occasionally to lateralize the lesion. 
Three of the 17 patients with abscesses of the frontal lobe survived. In 14 cases 
the abscess originated in the frontal sinus; in 4 it resulted from diving, in 3 there 
was clinical and roentgen evidence of osteomyelitis of the frontal bone, in 2 the 
abscess followed trauma and in 5 it was classified as due to chronic frontal sinu- 
sitis. In 5 of the cases sinuses other than the frontal were affected. In 1 of the 
17 cases the abscess arose from ethmoiditis, in 1 from sphenoethmoid osteomyelitis 
and in 1 from chronic disease of the temporal bone. In 1 case the abscess of the 
frontal lobe was contralateral to the sinus. In all the cases of abscess of the 
frontal lobe there was a history of a chill or septic process; headache was prom- 
inent in all, and dizziness and vomiting in 6. The mental state varied. There 
was a slight rise in temperature in all 17 cases; a slow pulse was recorded in 5 
cases, edema of the orbital region in 5, exophthalmos in 6 and papilledema in 9. 
Hemiparesis, of variable degree, was observed in 7 cases, mixed aphasia in 1 and 
generalized or jacksonian convulsions in 4. In 7 of the 9 cases in which it was 
recorded the spinal fluid pressure was elevated, with increase in cells. Roent- 
genograms were of no value except in 1 case, in which a pineal shift localized 
the lesion contralateral to the sinal infection. Cerebellar abscesses were found in 
4 cases. There was 1 recovery. In 3 of the cases clinical evidence of meningeal 
irritation appeared. In all cases there was increased intracranial pressure. 


Hunter, Philadelphia. 


ANATOMIC, CLINICAL AND GENETIC INVESTIGATIONS ON Pseuposcierosis. H. 
Srapter, Ztschr. f. d. ges. Neurol. u. Psychiat. 164:583 (Feb.) 1939. 


Unusual cells, resembling closely the Alzheimer glia cell of the brain, were 
observed in the livers of patients with pseudosclerosis. Glycogen was found in 
these cells, even in livers preserved for a long time in formaldehyde. Glycogen 
could not be demonstrated so readily in the Alzheimer glia cells. The presence 
of iron in Alzheimer glia cells points to the probable functional activity of these 
cells. In 3 cases severe changes were observed in the dentate nuclei—destruction 
of ganglion cells, neuronophagia, glia rosettes and lymphocytic infiltration. These 
changes were similar to those reported by Spielmeyer in cases of typhus fever. 
In 1 case there were few glycogen-laden cells in the liver, and at the same time 
few Alzheimer glia cells. 

Eighteen cases, occurring in ten families, were studied clinically. There was 
a familial incidence in five families. There was also a significant number of cases 
of consanguinity. Pseudosclerosis was encountered only in siblings in the same 
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family. It was not found in parents or in collateral relatives. There was no 
evidence of sex linkage. In 2 cases an increased permeability quotient (more 
than 1) for chlorides was found. The normal quotient is usually between 0.8 and 
0.9, and is constant. Stadler could not confirm the observation of Kehrer that 
marked leukopenia has diagnostic significance. The lowest white cell count in 
this series was 4,800. In 2 cases there were abnormal colloidal gold curves. The 
occasional occurrence of coma in this disease is noted. These comatose states 
last for variable periods. In 2 cases, both in the same family, the author noted 
eosinophilia and considered it to be related to the disease process. Mental changes 
were noted in all the patients. In the younger patients, in whom the disease 
began during or before puberty, physical and mental immaturity was frequent. 
Six of the 13 younger patients were mentally defective. This intellectual retarda- 
tior: is considered to be due to the organic process in the brain accompanying 
pseudosclerosis. It is not coincidental. The importance of not judging the intel- 
lectual level of these patients by their appearance is emphasized. They may look 
dull, and even demented, because of the hypomimia, rigidity and lack of spon- 
taneity almost always present in this disease. In the older patients all varieties 
of mental changes were observed, as in patients with other organic diseases of 
the brain. In both groups, perhaps somewhat more prominent in the younger, 
one finds irritability, slowing of movement and thinking, sensitivity, depressive 
episodes, and at times even paranoid tendencies. One patient presented definite 
catatonic features and another a definite manic picture, which was attributed to 
the existence of a cyclothymic predisposition. 

The author believes that pseudosclerosis is fundamentally a hereditary defect 


in carbohydrate metabolism. SavitsKy, New York 
+ 


CLINICAL Stupy OF INVOLVEMENT OF THE NERVOUS SYSTEM IN CONGENITAL 
SypHILIs. HrerRMAN SCHULTE, Ztschr. f. d. ges. Neurol. u. Psychiat. 169:250 
(March) 1940. 


Schulte found congenital syphilis in 120 (2.5 per cent) of 4,715 children admitted 
to a service for child psychiatry. These children were observed from 1926 to 
1937, inclusive. Mental deficiency was present in 78 (65 per cent); in 59 per 
cent the defect was congenital and in 6 per cent it became evident during the 
first few years of life. Fourteen patients were idiots. Six of the idiots had posi- 
tive serologic reactions of the blood alone, 1 of the spinal fluid alone and 5 of 
both the blood and the spinal fluid. Two patients with entirely negative serologic 
reactions had had adequate treatment in the first year of life, when positive 
serologic reactions were found. Six patients had microcephaly, 7 convulsions, 
2 optic atrophy and 5 spastic tetraplegia. Five children had a family history of 
mental retardation, criminality and alcoholism. 

Less pronounced forms of mental deficiency are more characteristic of con- 
genital syphilis. There were 35 imbeciles and 13 children with borderline intelli- 
gence. Only 9 of the 35 imbeciles had a good family history. Convulsions were 
noted in only 5; the serologic reaction of the blood was positive and that of the 
spinal fluid was negative in 18 cases, that of the spinal fluid was positive and 
that of the blood was negative in 2 cases; the reactions of both the blood and the 
spinal fluid were positive in 7 cases and negative in 8 cases. In addition to 
lymphadenopathy, pallor, Hutchinson teeth, rhagades and other evidence of syphilis, 
these 35 imbecile children showed the following neurologic signs: macrocephalus, 
1; meningocele, 1; external hydrocephalus, 2; adiposogenital dystrophy, 2; signs 
of involvement of the pyramidal tract, 8; weakness of the facial nerves, 6; weak- 
ness of the hypoglossal nerve, 2; hypomimia, 3, and hypotonia, 4. Anisocoria was 
found in 4 cases, irregular pupils in 4 cases, sluggish pupillary reactions to light 
in 3 cases and complete pupillary rigidity in 1 case. Nerve deafness was found 
in 1 case, optic atrophy in 1 case, nystagmus in 2 cases and isolated palsy of the 
trochlear nerve in 2 cases. 

There were 13 children with borderline mentality, 5 of whom showed sig- 
nificant character defects. In 8 the intellectual defect dominated the clinical 
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picture. In 3 there was marked physical infantilism. Three patients had had 
convulsions in early childhood. In 6 cases serologic reactions were negative, with 
a history of a positive serologic reaction in 2. In 6 cases only the reaction of 
the blood and in 1 the reactions of the blood and the spinal fluid were positive. 
There were 8 children (6.6 per cent) with severe character defects and normal 
intelligence. Six of these children had defective family histories ; 5 showed hyper- 
kinesis, somnambulism, pavor nocturnus and irritability. Of the 5 children, 4 had 
a positive serologic reaction of the blood; the child with a negative scrologic 
reaction showed pleocytosis and increased protein in the spinal fluid; 2 of the 
other 3 patients had negative serologic findings. The character defects were 
mainly in the nature of lying, stealing, attacks of rage and impulsive behavior. 
There were 4 patients who showed the type of restless, impulsive behavior char- 
acteristic of chronic encephalitis in children. 

Four children were admitted for neurologic disorders without mental symptoms, 
evidence of retardation or a character defect; 1 of these had spastic tetraplegia, 
the second hemiplegia with onset during the fourth week of life, the third spastic 
paraparesis beginning in the third year and the fourth an extrapyramidal dyskinetic 
syndrome present since birth. Three patients were admitted because of mental 
symptoms accompanying severe disturbances of the special senses—1l with blindness 
due to keratitis and 2 with deafness. 

Convulsive seizures were noted in 23 of the 120 cases. In 16 cases convulsions 
were most prominent in the clinical picture. Of these 16, intellectual defects were 
evident after the attacks appeared in 10; the serologic reactions were entirely 
negative in 4; there were a positive reaction of the blood and a negative reaction 
of the spinal fluid in 4, a positive reaction of the spinal fluid and a negative reac- 
tion of the blood m 4 and positive reactions of the blood and spinal fluid in 4. 
There were spastic hemiparesis in 2 cases, flaccid hemiparesis in 1 case, crossed 
spastic paresis of the left upper and right lower limb in 1 case and spastic crural 
monoparesis of the right lower limb in another. There were pupillary anomalies 
in 6 cases—anisocoria in 3, irregularity in 4, abnormal reaction to light in 4 and 
inordinate dilatation in 2 cases. Keratitis alone was present in 1 case, keratitis 
with chorioretinitis in 1, chorioretinitis alone in 3 and chorioretinitis with optic 
neuritis in 1. The onset of convulsions was most often in the first year (4 cases). 
In 6 cases the convulsions appeared for the first time between the tenth and the 
twelfth year. In 7 cases the attacks were of grand mal and in 7 of jacksonian 
type, and in 2 there were frequent petit mal seizures. In 2 cases the attacks were 
tonic. In 2 cases there were episodic cloudy states in addition to the convulsions. 
In all cases some degree of intellectual retardation and enfeeblement existed, in 
addition to more or less severe changes in behavior. 

Juvenile dementia paralytica was encountered in 14 patients, or in 1.5 to 2 per 
cent of all the congenital syphilitic children in this series. There were 9 boys and 
5 girls. Seven of the children with dementia paralytica were retarded mentally 
before the onset of the paresis; 6 were normal, and no information was available 
about the premorbid intellectual status of 1. In about half the cases the time of 
onset of psychotic behavior was more or less clear. The age of onset was between 
the eighth and the fourteenth year in two thirds of the children. The mode of 
onset varied greatly—increasing loss of interest, failure in school work, memory 
defect, speech disturbance, hypersensitivity, silliness, anxiety and attacks of 
screaming; character defects, such as lying, destructiveness and profanity, were 
observed. In some cases the onset was with somatic complaints, such as headache, 
dizziness, insomnia, somnolence, loss of weight, amenorrhea or unexplained sudden 
rise in temperature. In 1 case the illness began with gradual spastic paresis of 
one lower limb; in another the patient complained of intolerable sensations of 
heat at night. Convulsions were noted in 4 cases, and were confined to the right 
upper limb in 1 case. Eleven of the children were underweight; 1 showed a 
Frohlich habitus, and only 2 could be considered to be normally developed. The 
usual syphilitic stigmas were found as frequently as in the other groups. In 7 
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cases there was definite hypogenitalism. Four of the children with dementia 
paralytica showed marked acrocyanosis; 2, status marmoratus involving the limbs, 
and many of the others, sialorrhea, hyperhidrosis and dermatographism. In 3 cases 
the thyroid gland was enlarged; in 1 of these cases there was thyreotoxicosis. 
Pupillary changes were found in all but 2 cases—there were anisocoria in 10 and 
irregularity in 6; the pupils were moderately dilated in all cases; miosis was not 
observed; marked mydriasis was seen in 3 cases, and in 9 cases the pupils did 
not react to light. Two of the patients showed optic atrophy, 1 palsy of the 
abducens nerve and 2 paralyses of the hypoglossal and facial nerves. Hyper- 
reflexia was noted in 8 cases and areflexia, with signs of lesions in the posterior 
columns, in only 1. Six of the children had the dysarthria characteristic of 
dementia paralytica. Only 1 child had no positive neurologic findings. The mental 
pictures varied. Dulness and apathy, with marked enfeeblement and repetition 
of senseless phrases, were seen in 4 cases; in 1 case there were attacks of destruc- 
tive and assaultive behavior; in 4 cases there was marked anxiety in strange 
surroundings; in 2 euphoria with spontaneous overproductivity was noted; in 3 
repeated attacks of yelling and screaming occurred, and in 2 marked emotional 
lability was most prominent. The results of treatment were entirely unsatisfactory. 


Savitsky, New York. 


FurTHER Stupy ON MopeE oF EXTENSION OF HypopHystAL ADENOMA. P. Voss- 

KUHLER, Ztschr. f. d. ges. Neurol. u. Psychiat. 169:444 (April) 1940. 

Vosskiihler reports 3 cases illustrating the variations in extracapsular extension 
of hypophysial adenoma. In the first case there was extension into the medial 
aspect of the temporal lobe and the sphenoid sinus. The clinical picture was not 
unusual and was typical of a chromophobic adenoma. A woman aged 33 com- 
plained of progressive diminution of vision for two years, with recent severe 
occipital headache. Amenorrhea had been present since the age of 26, with hypo- 
trichosis in the axillary and pubic regions. The hair on the head was also sparse. 
There were bitemporal hemianopia and erosion of the sella and clinoid processes. 

In the second case there were involvement of the temporal lobe and severe 
compression of the pons. The tumor was large, the size of a fist, and extended 
anteriorly to the posterior portion of the orbital surface of the left frontal lobe. 
This patient was a girl aged 15 who had complained of diminution of vision in the 
left eye for three years. There had been ptosis of the left eyelid for one year. 
There was evidence of intellectual enfeeblement, with occasional bouts of nausea 
and vomiting. The patient looked undernourished and pale, but presented no definite 
features of endocrine disturbance. The pupillary reactions on the right side were 
brisk. The right abdominal reflexes were not elicited; there were ankle clonus 
on the right, weakness of the right side of the face, a positive Babinski sign on 
the right and hemiparesis with hyperreflexia on the right side. 

The third case was that of a man aged 26 in which the hypophysial adenoma 
grew into the temporal lobe, filling the inferior horn. The tumor became cystic 
and also extended anteriorly into the sphenoid sinus and posteriorly toward the 
clivus, causing considerable compression and distortion of the brain stem. The 
clinical picture was that of increasingly severe headache on the right side, occasional 
attacks of trigeminal pain, bilateral papilledema and left temporal (quadrantic ?) 
hemianopia. There were exophthalmos of the right eye and destruction of the sella. 


Savitsky, New York. 


Procnosis IN Epmemic Encepuatitis, H. J. Ustvept, Norsk med. (Norsk mag. 
f. laegevidensk.) 6:997 (June 1) 1940. 
Ustvedt says that of the 107 patients with lethargic encephalitis treated from 
1919 to 1934 by von Economo, 16 per cent died in the acute stage. Of the sur- 
viving 90, 87 were followed for from one to nineteen years, 15 of them for from 


| 
| 

— 


1332 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


fifteen to nineteen years. Thirty were fully capable of work and without symp- 
toms, 10 were capable of work but had slight symptoms possibly attributable to 
the encephalitis, and 20 were capable of work but had certain symptoms, in some 
cases troublesome. In all, 60 were able to work. Of the 20 with chronic encepha- 
litis, 11 died. The longest interval between the acute stage and new symptoms 
was eight years. The author says that there are far fewer cases of lethargic 
encephalitis in Norway than in most European countries and that the immediate 
mortality seems to have been moderate ; follow-up examination with respect to ability 
to work shows conditions far more favorable than might be expected. 


J. A.M, A. 


Vegetative and Endocrine Systems 


SURGICAL INTERVENTION ON THE SYMPATHETIC NERVOUS SYSTEM FOR PERIPHERAL 
Vascutar Disease. R. H. Smiruwick, Arch. Surg. 40:286 (Feb.) 1940. 
Smithwick states that if in a given case impaired blood flow to the extremity 

is entirely a question of vascular spasm, as in the early stages of Raynaud’s 
disease, sympathectomy will yield its most brilliant result. By contrast, if the 
vascular insufficiency is the result of chronic obliterative vascular disease, as in 
advanced arteriosclerosis with associated diabetes, sympathectomy will not be 
helpful. Many patients, however, suffer from a lesion which is both obliterative 
and vasospastic, in which case sympathectomy may be helpful. Thromboangiitis 
obliterans is representative of such a lesion. 

Although the primary effect of sympathectomy is probably largely the result 
of vasomotor paralysis, another factor must be considered. Sympathectomy results 
in sudomotor paralysis, in addition to vasomotor paralysis. A portion of the 
effect on the periphery is therefore due to inactivation of the sweat glands. 

Vasoconstriction can be reflexly inhibited by warming the trunk or by immer- 
sion of the opposite extremities in warm water. Vasoconstriction can also be 
inhibited by induction of fever by intravenous injection of foreign protein (typhoid 
vaccine). The resulting rise in surface temperature of the extremity makes it 
possible to estimate the vasomotor index. All three of these methods have been 
used extensively. Vasoconstriction can be eliminated also by blocking the efferent 
vasomotor pathway with procaine hydrochloride. This test perhaps provides a 
better index of the result to be expected from sympathectomy because the sudo- 
motor pathway is also temporarily interrupted. For the hand, the ulnar nerve 
is most frequently blocked at the elbow. The foot may be temporarily denervated 
by procaine hydrochloride block of the posterior tibial nerve at the ankle and of 
the common peroneal nerve just below the head of the fibula. 

In all of the tests mentioned, the increase in blood flow is indirectly measured 
by the rise in surface temperature of the tip of a finger or toe. In the presence 
of purely vasospastic disorders this increase will amount to as much as 25 F. 
If obliterative vascular disease is the predominating factor, there may be little 
or no rise in surface temperature. If a combination of spasm and obliteration 
exists, changes in temperature of from 5 to 15 F. are common. Other indirect 
methods of estimating increased blood flow after inhibition of sympathetic influ- 
ence are utilized. The finger or toe plethysmograph is a satisfactory and sensitive 
apparatus. Changes in blood flow may also be quantitated by the hand plethys- 
mograph. The photoelectric cell offers a sensitive method of studying the effect 
of vasoconstriction. A study of cutaneous resistance as an index of sweat gland 
activity is helpful in estimating activity of the sympathetic nervous system before 
and after operation. All of the forms of study mentioned have been utilized. 
The simplest and most practical is peripheral nerve block. Of the other tests, 
the study of reflex vascular response by the photoelectric cell method and the 
study of changes in cutaneous resistance by the Wheatstone bridge and the 
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psychogalvanic reflex have proved most valuable. These two studies have enabled 
the author to separate activity of the sympathetic nervous system into its vaso- 
motor and its sudomotor components. 

When complete sympathectomy has been accomplished, the level of cutaneous 
resistance is high and vasomotor and sweat gland activity are abolished. When 
the operation is only partly effective, the level of the surface temperature is but 
little changed, and peripheral nerve block will result in a marked rise in cuta- 
neous temperature. The level of cutaneous resistance will be low, reflex sweat 
gland activity will be present, reflex vasomotor responses will persist and sensi- 


tivity to epinephrine will not appear. Grant, Philadelphia. 


MASCULINIZING AND NON-MASCULINIZING CARCINOMATA OF THE CORTEX OF THE 
ADRENAL GLAND. T. H. McGavack, Endocrinology 26:396 (March) 1940. 


The problem of the cause of the essential lesion in pituitary basophilism has 
not yet been satisfactorily solved, and the clinical analysis and conclusions in 
many cases of this condition leave much to be desired. Numerous instances of 
the syndrome associated with carcinoma of the adrenal cortex are recorded in the 
literature. With this in mind, McGavack reports 6 cases of carcinoma of the 
cortex of the adrenal gland, in 4 of which the diagnosis was confirmed by autopsy 
and in 2 by operation and biopsy. Adrenal neoplasm associated with masculiniza- 
tion was found in 3 patients, all females, 2 of whom presented the adrenogenital 
syndrome with late evidences of chronic adrenal insufficiency, while the third had 
a condition more or less typical of pituitary basophilism. In the case of the only 
male in the group an abdominal mass and cachexia were the sole features of the 
disease. Of the remaining 2 patients, both females, Addison’s disease developed 
in 1 prior to death, while in the other there was maintained a state of low grade 
sepsis for at least five months before death; the only features which the last 
2 patients presented in common with the others were tumor of the adrenal cortex 
and absence of virilism. 

The author presents and analyzes quantitative hormonal studies of the urine 
of 18 patients, with records of the content of estrogen, the gonadotropic factor of 
the anterior lobe of the pituitary gland and the “androgenic or androgenic-like 
materials.” High estrogen values were obtained only in cases of carcinoma of the 
adrenal gland, while increased responses to the bitterling test were present in the 


cases of hyperplasia of the adrenal cortex. PatMER, Philadelphia 
ALMER, 3 


Sex Stupirs IN MALE Homosexuatity. S. J. Grass, H. J. DEUEL 

and C. A. Wricut, Endocrinology 26:590 (April) 1940. 

Seventeen homosexual men were studied for the urinary output of estrogen 
and androgen. Androgens were determined quantitatively by a modified capon 
technic and by a colorimetric test. The majority of tests, however, were made by 
the latter method. The values were expressed in international units of androgen 
(androsterone) per day. The estrogens were determined by the spayed adult rat 
method and were expressed quantitatively in micrograms of estrogen per day. 
Numerous specimens covering varying periods were studied. The androgen- 
estrogen ratios obtained for the homosexual patients were substantially lower than 
the ratios obtained for the 31 normal control subjects. The estrogen values were 
uniformly higher and the androgen values varied somewhat, but the differences 
were less striking. The urinary output of homosexual persons was also subjected 
to assay of ‘the gonadotropic factor by the Zondek alcohol precipitation method; 
it failed to show any significant values. In the face of such suggestive hormonal 
differences in the androgen-estrogen ratios, the authors believe that there is some 
indication of a biologic mechanism in male homosexuality. 


PatMeER, Philadelphia. 
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BILATERAL LocALIzED LESIONS IN THE HYPOTHALAMUS WITH COMPLETE DestTRUC- 
TION OF THE NEUROHYPOPHYSIS IN A PITUITARY DWARF WITH SEVERE PEr- 
MANENT Drasetes [Nnsrpipus. A. B. BAKER and C. B. Crart, Endocrinology 
26:801 (May) 1940. 

Baker and Craft report in detail a case of pituitary infantilism, with severe 
permanent diabetes insipidus, in a girl aged 18. Postmortem examination revealed 
bilateral localized lesions in the hypothalamus, limited almost entirely to the region 
of the supraoptic nuclei. The case is of special interest because of the isolated 
nature and bilateral location of the lesions; in the experimental animal it is almost 
impossible to produce such localized lesions because of the mechanical difficulties 
encountered in limiting the destructive process to the small, relatively inaccessible 
regions of the hypothalamus. The most striking pathologic changes consisted of 
extensive areas of demyelination and tissue destruction, bilaterally located within 
the hypothalamus and limited almost exclusively to the regions superior to and 
around the lateral aspects of the optic chiasm. The supraoptic nuclei were com- 
pletely destroyed, and the pituitary gland was so extensively involved that no 
normal tissue of the posterior lobe could be identified; it was estimated that only 
about one sixth of the normal number of cells of the anterior lobe remained. 

Correlating these remarkable pathologic observations with the anatomic aspects 
of the case, the authors point out the following observations which seem to con- 
firm the previous work of others regarding the functional importance of the nerve 
tracts and nuclei of this region: (a) The paraventricular nucleus probably has 
most of its neuronal connections with the supraoptic nucleus, and hence undergoes 
severe atrophy on injury to the latter. (b) Only a very small amount of iunction- 
ing parenchyma of the anterior lobe of the pituitary is necessary to maintain 
severe and permanent diabetes insipidus after destruction of the posterior lobe. In 
the case presented only about one sixth of the normal number of cells of the 
anterior lobe remained. (c) Pituitary dwarfism, while usually due to pressure on 
the eosinophilic cells of the anterior lobe of the pituitary or to an idiopathic 
deficiency or arrested development, may also be the result of secondary fibrosis 
following a primary destructive lesion. Pater, Philadelphia. 


DIFFERENTIAL DIAGNOSIS OF BASOPHILISM AND ALLIED ConpiTions. I. DorFMAN, 

M. Witson and J. P. Peters, Endocrinology 27:1 (July) 1940. 

Dorfman, Wilson and Peters present a scheme for the clinical differentiation 
of basophilism, corticoadrenalism and arrhenoblastoma. The manifestations of 
these syndromes have been tabulated under three headings: disorders of habitus 
and circulation, disorders of metabolic function and disorders of general develop- 
ment and of sexual development and function. Only disturbances to which a 
definite significance can be attached have been included in the tabulation. In dis- 
orders of general habitus and circulation, basophilic and corticoadrenal syndromes 
appear to be indistinguishable, at least in adults. The disturbances of metabolism, 
diminished carbohydrate tolerance and decalcification of the bones, have been 
found to be present as frequently in corticoadrenalism as in basophilism. They 
are not seen with arrhenoblastoma, and hence are valuable diagnostic points in 
the differentiation of the latter. The same applies to circulatory disturbances. 

True virilism seems to occur only with tumors and hyperplasia of the adrenal 
cortex and with arrhenoblastoma. In the former conditions the urine has been 
found to contain abnormally large amounts of materials having androgenic activity. 
Precocious sexual development and abnormally early fusion in the epiphyses occur 
if the corticoadrenalism appears before growth is completed, whereas in basoph- 
ilism there is retardation of growth and epiphysial union. In all the cases 
analyzed the urinary estrogenic activity was found to be within normal limits. 


PALMER, Philadelphia. 
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THE DIFFERENTIAL DIAGNOSIS OF CUSHING’S SYNDROME (BASOPHILISM) OF PiTUuI- 
TARY OR ADRENAL OrIGIN. L. R. Broster, Brit. M. J. 1:425 (March 16) 1940. 


Cushing’s syndrome in the female is characterized by acquired hirsuties of the 
male type, irregularities or cessation of menstrual function and abnormal and 
permanent increase in weight. In the male the typical picture is one of increase 
in weight, diminution in the size of the external genitals and loss of sexual func- 
tion. The essential difference between Cushing’s syndrome and adrenal virilism 
is the weight factor—there is a rapid and permanent increase in Cushing’s syn- 
drome, whereas in the adrenogenital syndrome the weight usually remains sta- 
tionary, or if there is an increase it is only transitory. 

According to Broster, the clinical degree of virilism can be indicated by the 
color intensity with which the cortical cells absorb ponceau fuchsin. Patterson 
and Greenwood have shown an excess of androgenic substance in the urine of 
these patients. Marrian and Butler found pregnanetriol and isoandrosterone in 
the urine of patients with adrenal virilism. There have been reports of basoph- 
ilism identical clinically with Cushing’s syndrome which resulted from a lesion 
in either the pituitary or the adrenal glands. From these reports the author con- 
cludes that there must always be a hyaline change in basophilism, whereas the 
reaction of the adrenocortical cells to the fuchsin stain may or may not be present. 

Broster describes a case of basophilism resulting from adenoma of the pituitary 
with a low androgen content of the urine, in which treatment with high voltage 
roentgen rays was unsuccessful, and a case of basophilism caused by adrenal hyper- 
plasia with a positive reaction to the ponceau fuchsin stain and a high urinary 


androgen level, which was lowered by adrenalectomy. feyors. New Orleans 


Treatment, Neurosurgery 


RevieF oF Neuritis OF E1GHTH CRANIAL NERVE WITH VITAMIN Bix. K. C. 
BRANDENBURG, Arch. Otolaryng. 31:189 (Jan.) 1940. 


Lack of vitamin B: may be the basis of neuropathies regardless of the imme- 
diate cause, such as diabetes, alcoholism, pernicious anemia, poisoning with heavy 
metals or infectious disease. The process is one of failure of normal restoration and 
repair rather than of inflammation. The liver is the main storehouse of vitamin B. 
When this storehouse is drained by one third, the fixed supply in the nervous 
system is drawn on. Four fifths of the supply of vitamin B in the liver can be 
drained in one week when the diet is free from that substance. Most modern 
diets lack sufficient vitamin B. With the exception of liver and a few varieties 
of nuts, wheat germ and yeast, there are no foods rich in this most essential 
element. Loss of hearing, nystagmus and visual symptoms suggestive of retro- 
bulbar neuropathy may be the result of lack of vitamin B. Brandenburg reports 
a case of severe bilateral tinnitus, of three weeks’ duration, which appeared three 
days after a series of twenty-eight daily roentgen treatments of 303 r and one 
exposure to radium of 5,760 milligram hours for an epidermoid carcinoma of the 
cervix uteri. There were severe upper cervical and upper lumbar pain, a band- 
like headache above the eyes and ears and impaired hearing. Ten milligrams of 
thiamine hydrochloride was given intravenously for two days and increased to 
15 mg. daily until the tenth day, when the tinnitus stopped. The audiometer 


showed improvement of hearing of 5 to 40 decibels. prpuyrep Philadelphia. 


PossIBILITY OF DIFFERENTIAL SECTION OF THE SPINOTHALAMIC TRactT. O. R. 
HyNpDMAN and C. Van Epps, Arch. Surg. 38:1036 (June) 1939. 

On the basis of a careful study of the results of chordotomy in 6 cases, Hyndman 
and Van Epps conclude that the spinothalamic tract carrying the sensations of pain 
and temperature extends from a point about midway between the dentate ligament 
and the anterior roots to a point about midway between the anterior roots and the 
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anterior median fissure. The region extending 2 mm. anterior to the dentate liga- 
ment contains no fibers conducting pain or temperature. This suggests that the 
tract carrying such fibers lies more anteriorly than has been hitherto suspected, 
and hence farther away from the pyramidal tracts. Consequently, if pain can be 
relieved by a more anterior section less chance of involvement of the pyramidal 
tracts exists, and the hazard of subsequent motor weakness is materially reduced. 
Furthermore, these studies seem to upset the previously held concept that the fibers 
are arranged in a laminated fashion, those from the lowermost segments of the 
body occupying a place at the periphery of the tract and those from the higher 
segments disposing themselves toward the center of the cord. The studies indicate 
that fibers representing the lower segments are situated posteriorly in the tract 
and that fibers representing successive segments upward dispose themselves more 
and more anteriorly. By cutting across both anterior quadrants of the cord, pain 
in the chest has been eliminated without abolishing pain sensation in the lower 


extremities. Grant, Philadelphia. 


Gastric Crisis oF TABES DorsALis: TREATMENT BY ANTERIOR CHORDOTOMY 
IN Ercut Cases. O. R. HynpMAN and F. J. Jarvis, Arch. Surg. 40:286 
(Feb.) 1940. 


Hyndman and Jarvis are of the opinion that the reason for the lack of success 
in relief of the pain of gastric crisis by bilateral section of the anterolateral 
tracts of the spinal cord is the fact that these afferent pathways for pain and 
temperature have been incised at too low a level. They believe that the pain of 
gastric crises is probably carried in the splanchnic afferent fibers and reaches 
the cord over sympathetic pathways, at least as high as the third dorsal segment. 
On the basis of this opinion, 8 patients with severe bilateral pain from gastric 
crises were subjected to bilateral chordotomy at the level of the second or third 
thoracic segment. In all cases pain and vomiting were abolished. Retention 
of urine and occasional motor weakness were transient sequelae. Loss of 
sexual function was permanent. Considering the beneficial results of this pro- 
cedure, the authors consider that its disadvantages are minimal. 


Philadelphia. 


MuscLE STRENGTH IN MyoronriA ATROPHICA MYOTONICA) 
IMPROVED BY TESTOSTERONE PROPIONATE. H. HeEsser, O. R. LANG- 
wortTHy and S. A. Vest, Endocrinology 26:241 (Feb.) 1940. 


Recent studies have shown that the androgenic hormone exerts a definite 
influence on muscle metabolism, as expressed by the changes in the creatine- 
creatinine excretion ratio, as well as on the physical development of the muscle 
substance itself, Myotonia atrophica is a myopathy associated with gonadal 
atrophy, as well as with degenerative changes in the adrenal cortex. With these 
factors in mind, Hesser and his associates treated 2 male patients with myotonia 
atrophica and testicular atrophy with intramuscular injections of 25 mg. of testos- 
terone propionate (perandren) every other day for over two months. Administration 
of quinine was continued. A marked improvement in muscle strength, posture and 
gait, and a feeling of well-being resulted as long as the drug was continued, but 
when it was stopped the patients returned to their original condition. A _ third 
male patient with a similar condition who was treated with testosterone propionate 
without quinine showed no change in the myotonia; the quinine is apparently 
essential for the relief of the myotonia per se, but does not improve the muscle 
strength. A fourth patient, a male with moderately advanced progressive muscular 
dystrophy but no gonadal changes, was treated with testosterone propionate, without 
demonstrable dynamometric response. Patmer, Philadelphia. 
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ELEecTRIC CONVULSION THERAPY OF SCHIZOPHRENIA. G. W. T. H. FLEMING, 
F. L. Gotta and W. G. Watter, Lancet 2:1353 (Dec. 30) 1939. 


Fleming and his associates point out that Cerletti and Bini reported in 1938 
that the passage of a strong alternating current through the head usually resulted 
in immediate unconsciousness followed by a prolonged fit. They worked out a 
technic whereby this phenomenon could be used to replace the injection of con- 
vulsant drugs in the treatment of schizophrenia and administered shocks to several 
hundred patients. Fleming and his associates tested this method of electrical con- 
vulsion therapy on 5 schizophrenic patients. They administered seventy-five 
shocks, as a result of which there have been fifty major convulsions and twenty- 
five minor seizures. The major convulsions are similar to spontaneous ones and 
are followed by complete amnesia for the shock. No untoward results have been 
observed. The claims of Cerletti and Bini are confirmed; the method is technically 
effective, simple and safe and arouses no fear or hostility in the patients. No 
attempt is made to assess the therapeutic value of the method, which Cerletti and 
Bini state is the same as that o! metrazol. J. A.M. A. 


EFFECT OF DEINSULINIZED PANCREATIC EXTRACT ON EPILEPTIC STATES. C. RouvRoy, 

J. belge de neurol. et de psychiat. 39:676 (Oct.) 1939. 

Rouvroy investigated the effect of deinsulinized pancreatic extract on the 
various epileptic phenomena, especially on the confusional period which follows a 
generalized convulsion. He studied 5 cases and was able to demonstrate reduction 
of the confusional period and alleviation of secondary phenomena, such as excita- 
tion, agitation, delirium and hallucinations. Hypersomnia was frequently observed, 
but this was less deep and less prolonged than that which occasionally follows 
convulsions. The extract was also demonstrated to be an active anticonvulsant in 
some cases in which phenobarbital failed, while in others it shortened the duration 


of the attacks without completely stopping them. p, lonc, Ann Arbor, Mich 


FRONTAL DECOMPRESSION FOR TREATMENT OF VISUAL DISTURBANCES ASSOCIATED 
WITH OxycEPHALY. A. SCHULLER, Confinia neurol. 2:303, 1939. 
Roentgenograms in typical cases of oxycephaly show marked constriction of 

the frontal portion of the cranial capsule, and this results in incarceration of the 

frontal lobes of the brain and pressure on the nerves in the anterior fossa. Schiiller 
advises decompression by the removal of the inner table of the vertical portion 
of the frontal bone, especially in cases in which blindness is developing. 


De Jone, Ann Arbor, Mich. 


METRAZOL TREATMENT OF EpPILepsy. F. SAL y Rosas, Rev. de psiquiat. y criminol. 

4:709, 1939. 

Sal y Rosas administered metrazol to 21 patients with epilepsy. Of these, 14 
had apparently been treated systematically with phenobarbital, without relief. 
Most of the patients suffered from petit mal and equivalent attacks, as well as 
from grand mal. The procedure was begun as an experiment to distinguish 
between hysteria and true epilepsy; to the author’s surprise, favorable therapeutic 
results were obtained in the group of patients with epilepsy; the present article is 
a systematic analysis of the data. 

Many epileptic patients have convulsions after unusually small doses of metrazol, 
as small as 0.5 cc. The highest dose required was 6 cc. In 1 case a therapeutic 
remission, lasting six months, was obtained; this case was somewhat atypical in 
many respects. In 1 case the attacks were aggravated. In the remainder, a course 
of treatments (average 10.3 sessions) produced definite diminution of attacks—in 
7 cases to less than 1 per cent of the original number. The interparoxysmal state 
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improved also in the majority of instances, notably when the disease was com- 
plicated by depressive or aggressive trends. The therapeutic effect seemed approxi- 
mately as good when subconvulsive doses, producing only such symptoms as 
confusion, were given as when convulsive doses were used. It was better when 
the convulsive threshold was high than when it was low. The outlook appears 
more favorable for “essential” than for “symptomatic” epilepsy. 


Putnam, New York. 


Wuat Is tHE EFFect OF THE BELLADONNA Root ALKALOIDS OTHER THAN 
ATROPINE? F. Duensinc, Deutsche Ztschr. f. Nervenh. 150:70, 1939. 


Duensing made a detailed study of the pharmacologic and therapeutic effects 
of all the alkaloids present in belladonna root. This study was undertaken in 
order to evaluate the results of the Bulgarian belladonna treatment of parkinsonism. 
It has been stated that the wine, used in the original Bulgarian method, might 
increase the action of atropine by causing hyperemia of the cerebral vessels, and 
also by raising the temperature locally. This, however, is disproved by the fact 
that aqueous solutions are as effective as the alcoholic ones, or even better. The 
alkaloids found in the belladonna root are: hyoscyamine, atropine, apoatropine, 
belladonnine and scopolamine. Apoatropine and belladonnine have only recently 
been studied. 

The result of a number of recent analyses is that hyoscyamine is the chief 
alkaloid of the belladonna root. It amounts to between 80 and 90 per cent of the 
total alkaloid content. All specimens analyzed showed in addition various amounts 
of atropine, between 2 and 7 per cent in one series and between 3 and 15 per 
cent in another. Atropine is a racemic compound of levorotatory and dextro- 
rotatory hyoscyamine. Of these, only the levorotatory component is effective. 
Scopolamine is not constantly found in the belladonna root. One investigator 
found it in only 1 of 6 specimens tested (a little over 1 per cent); another found 
traces only in 2 of 11 specimens. It is therefore safe to conclude that the thera- 
peutic result of the Bulgarian drug is not caused by scopolamine, of which only 
about 0.1 mg. at most would be present in a 10 mg. dose per day, while the 
effective dose of scopolamine is at least ten times as high. Neither could apo- 
atropine or belladonnine be responsible for the therapeutic result of the Bulgarian 
drug because, as Duensing has shown, much higher amounts of these two drugs 
would be necessary to produce therapeutic effects. 

The most interesting result of Duensing’s study concerns apoatropine. This 
drug is closely related to atropine and can be obtained by splitting an OH group 
off the latter. The effects of apoatropine on the parkinsonian syndrome appear 
to be favorable. Duensing has given as much as from 15 to 30 mg. per day. 
This is in contrast to the pharmacologic experience in animal experiments, in 
which it was found to be very toxic. Its effects in man are essentially those of 
atropine, namely, loosening of rigidity and reduction, with occasional complete 
abolition, of tremor. In addition, however, the untoward effects caused by paralysis 
of the parasympathetic fibers are almost completely absent. It is administered by 
mouth in solution or in pills and can be combined with both atropine and scopol- 
amine in treatment of severe conditions. 

Belladonnine is a polymer of apoatropine and has little, if any, effect. 


Hoerer, New York. 


CONVULSION THERAPY BY MEANS OF ELEctTRIC SHocK. J. A. J. BARNHOORN, 
Nederl. tijdschr. v. geneesk. 84:290 (Jan. 27) 1940. 


Barnhoorn directs attention to the electric shock therapy developed by Cerletti 
and Bini (Sogliani, G.: New Method of Convulsion Therapy: Electric Shock 
Therapy, Deutsche Ztschr. f. Nervenh. 149:159, 1939; abstracted, J. A. M. A. 
113:2100 [Dec. 2] 1939). He describes the apparatus and reports his experiences 
in 35 cases, in which 266 attacks were provoked. He compares the technical value 
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of this method with that of the metrazol shock therapy of Meduna. The thera- 
peutic value of the method cannot be estimated as yet, but the author thinks that 
the electric sheck therapy signifies considerable progress in the application of 
convulsion therapy to psychoses. The method has a number of advantages: It is 
easily applied, and it produces immediate loss of consciousness and complete 
amnesia. This is important because it eliminates the anxiety, and the patient’s 
objection to the treatment is overcome. Moreover, the patient rapidly recovers 
and there are no unpleasant after-effects and secondary reactions. The method 
seems to be harmless. J. A.M. A. 


POTASSIUM CHLORATE IN TREATMENT OF ACUTE ANTERIOR PoLiomye.itis. H. J. 
Koik, Nederl. tijdschr. v. geneesk. 84:388 (Feb. 3) 1940. 

Kolk directs attention to Contat’s method of chemotherapy for poliomyelitis. 
Although this method of oral administration of potassium chlorate is still under 
investigation, the author thinks that the results he obtained with it justify calling 
attention to this procedure. The daily dose for each patient is determined on the 
basis of 100 mg. per kilogram of body weight. Thus, for an infant of 4 Kg. the 
daily dose is 0.4 Gm., whereas for a child of 20 Kg. it is 2 Gm.; the daily dose 
should not exceed 8 Gm. The drug is administered by mouth every two hours day 
and night, each individual dose constituting one twelfth of the total daily dose. If 
the same daily dose is given in larger fractions at less frequent intervals, there is 
danger of toxic effects. In addition to the oral medication the patients are given 
nasal instillations of 5 drops of a solution of potassium chlorate in each nostril 
four times a day. After two days the oral dose is reduced by omitting one daily 
and one nocturnal administration, and after six days the chemotherapy is stopped. 
The author treated some of the patients with potassium chlorate and serum and 
others with potassium chlorate alone. In all, the potassium chlorate therapy was 
used in 52 cases, and the impression was gained that the progress of the paralytic 
symptoms was arrested and that in the preparalytic stage paralysis was prevented. 


J. A. M. A. 


Diseases of Skull and Vertebrae 


Neuro.tocic PicturE oF HERNIATIONS OF THE NucLeUS PULPOSUS IN THE 
Lower Part or THE LuMBAR REGION. R. GLEN SpuRLING and Everett G. 
GRANTHAM, Arch. Surg. 40:375 (March) 1940. 

Spurling and Grantham stress the high percentage of cases in which the diag- 
nosis of rupture of an intervertebral disk can be made without the use of contrast 
myelography with either oil or air. Their series includes 125 consecutive laminec- 
tomies performed for intractable pain low in the back and for sciatic pain. In 92 
of these cases frank rupture of the annulus fibrosus with herniation of the nucleus 
pulposus was revealed. In 18 cases there was hypertrophy of the ligamentum 
flavum, in 4 a neoplasm in the lower lumbar portion of the canal, and in 11 no 
abnormalities on exploration were observed. The incidence of ruptured inter- 
vertebral disk at the fourth and fifth lumbar interspaces was 99 per cent. Twenty- 
seven patients were operated on on the basis of the clinical signs alone. 

In summarizing the signs and symptoms, the following localizing data are 
tabulated: Third Lumbar Interspace—(1) disability of the lower part of the back, 
with local tenderness at the third lumbar spine and reduction of lumbar lordosis; 
(2) presence of Laségue’s sign; (3) positive Naffziger test, producing paresthesias in 
the fourth and fifth lumbar dermatomes; (4) reduction or absence of the knee 
jerk, the ankle jerk being unchanged, and (5) hypesthesia and paresthesias in the 
fourth and fifth lumbar dermatomes. 

Fourth Lumbar Interspace—(1) disability of the lower part of the back with 
stiffness of the lumbar portion of the spine and localized tenderness at the level 
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of the fourth lamina, with reduction of lumbar lordosis; (2) Laségue’s sign; 
(3) positive Naffziger test, with paresthesias involving the fifth lumbar, the first 
sacral and perhaps the second sacral dermatome; (4) no involvement of the ankle 
and knee jerks, and (5) hypesthesia and paresthesias in the fifth lumbar and first 
sacral dermatomes. 


Fifth Lumbar Interspace—(1) disability of the lower part of the back, with 
absence of lumbar lordosis and localized tenderness to pressure over the fifth 
lumbar vertebra; (2) Laségue’s sign; (3) positive Naffziger test, producing 
paresthesias radiating into the first and second sacral dermatomes; (4) diminution 
or absence of ankle jerk, and (5) hypesthesia involving the first and second sacral 
dermatomes. 

That these neurologic symptoms and signs are accurate and reliable is attested 
by the fact that during the past eight months 26 consecutive herniations of the 
nucleus pulposus have successfully been removed, without confirmation with iodized 
oil or other contrast mediums. In the twenty-seventh case, confirmation of the 
clinical findings was not made at operation. In the same period iodized oil has 
been used in 28 cases for verification of the lesion. In 12 cases in this group 
the clinical findings were sufficiently clearcut to justify surgical exploration without 
iodized oil, but for various reasons roentgen verification was demanded. In the 
group in which iodized oil was used there were 4 failures of verification. In 2 
cases of this group the clinical picture definitely pointed to herniation at the fifth 
lumbar interspace, yet the iodized oil study indicated the lesion to be at the fourth 
lumbar interspace. The accuracy of the clinical findings in both instances was 
confirmed, whereas the defects observed with iodized oil were explained only by 
the presence of a hypertrophied ligamentum flavum. On the basis of their expe- 
rience thus far, the authors feel much safer in subjecting patients to operation 
when the clinical findings are clearcut than when an iodized oil study is necessary 


for accurate diagnosis. Grant, Philadelphia 


PATHOLOGY OF THE INTERVERTEBRAL Disk. JoHN B. pEC. M. SAUNDERS and 
VERNE T. INMAN, Arch. Surg. 40:389 (March) 1940. 


The intervertebral disks make up a full quarter of the total length of the pre- 
sacral portion of the spinal column and therefore constitute an extensive organ. 
The essential unit is made up of three parts: the annulus fibrosus, the nucleus 
pulposus and the cartilage plates. The cartilage plates cover the end surfaces of 
the opposed vertebral bodies. Grossly, they are well defined centrally, but they dis- 
appear marginally by blending with the annulus fibrosus. Microscopically, the plate 
is composed predominantly of hyaline cartilage, which is fibrous at the periphery: 

The nucleus pulposus occupies approximately the center of the disk, a little 
nearer the posterior than the anterior aspect. The nucleus is soft and elastic, 
somewhat slimy to the touch, and because of its inherent turgor, bulges on section 
above the cut surface. Histologically, the nucleus consists of a loose network of 
delicate fibrous strands with a variable number of cellular elements enmeshed. 
Centrally, the arrangement tends to be highly irregular, or the ground substance 
may be more homogeneous and relatively structureless. Aggregations of noto- 
chordal tissue are more definite in this region. 

The annulus is composed of heavy collagenous bands, which become coarser 
as the margins of the disk are approached. The innermost fibers pass into the 
peripheral edges of the cartilage plate. Those intermediate in position gain attach- 
ment to the bone as the fibers of Sharpey, while the most external bundles blend 
with the adjacent ligaments and fibrous periosteum of the centrum. 

The intervertebral disk plays a most important part in the functional mecha- 
nism of the spinal column. Not only does it permit movement to occur between 
the series of vertebral segments but it is related to the transmission of body 
weight, to the absorption and dispersal of the multitudinous shocks to which the 
column is constantly exposed and to the maintenance of the spinal curves. The 
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elastic turgor of the disk exerts an expansile force on the opposed vertebral bodies, 
which is resisted by the various spinal ligaments, thereby establishing a state of 
internal equilibrium that serves both to resist deforming forces and, when deformity 
has occurred, to restore the column to its normal position. 

It has been demonstrated that the axis of movement between adjacent vertebrae 
over a limited range passes through the nucleus pulposus. The substance of the 
disk is such that any absolute change in its size is exceedingly small. Movement 
occurs by change in shape. In flexion there is compression of the disk anteriorly 
and expansion posteriorly, and during extension, anterior elongation and posterior 
compression. Should extension continue to the point at which the spinous processes 
contact one another, this point of contact becomes the fulcrum and further exten- 
sion leads to elongation of the entire disk with narrowing of its diameter. This 
alternating compression and extension of the disk produces displacement of the 
nucleus pulposus, posteriorly in flexion and anteriorly in extension. Lateral flexion 
displaces the nucleus slightly to the contralateral side. 

These movements, particularly those of a shearing nature, not only are expressed 
in the morphologic appearance of the disks at various levels, but are of consider- 
able significance in the production of the various types of anterior and posterior 
fissuring of the annulus, in the pathologic displacements of the nucleus and in the 
deformities of the spine, such as scoliosis, which attend. degeneration of the disk. 

Throughout life the intervertebral disks are subject to continuous and pro- 
gressive changes of structure of a character so marked as to make it difficult to 
determine what is normal and what is pathologic. Degenerative phenomena are 
so frequent in supposedly healthy spinal columns at middle age that the changes 
must be regarded for the most part as the outcome of age processes in an organ 
subjected to destructive forces of considerable magnitude as represented by func- 
tional activity. The commonest morbid changes would seem to be related to 
desiccation occurring prematurely or to an excessive degree. The cartilage plates, 
enclosing the nucleus, would seem to constitute the part of the disk most resistant 
to degenerative phenomena. They are, however, of the greatest importance, in that 
solution in their continuity allows escape of nuclear material, with consequent 
loss in elasticity and degeneration of the disk as a whole. The changes in the 
cartilage plates may be primary or secondary to degeneration of the disk or to 
disease within the bony vertebral body. 

Traumatic rupture of the cartilage plate occurs in conjunction with compression 
fracture of the vertebral body, but it has been remarked how often the disk 
escapes injury even in the most severe lesions. Rupture of the cartilage plate 
occurs secondary to loss of support of the spongiosa of the vertebral body. The 
commonest form is that associated with senile osteoporosis of the spine. Similar 
rupture of the cartilage plate follows loss of bony support due to invasion of the 
vertebral body by infection or tumor. The nucleus pulposus varies considerably 
in structure from infancy to old age. In infancy the nucleus is well defined, and 
its line of demarcation from the annulus is distinct. Degeneration may occur as 
early as the third decade or before if the integrity of the disk has been inter- 
fered with by trauma or congenital defects in the restraining cartilage plates. 
The annulus fibrosus likewise shows progressive changes during its life history. 
With increasing age the fibrous lamellae become progressively more definite and 
larger. With the onset of degeneration the inner layers merge into the expanding 
nucleus until little more than a ring of the original tissue persists. 

From the pathologic point of view, posterior displacements of the disk tissue 
are formed with the greatest frequency in the spinal columns of elderly persons. 
They are found most frequently in the lower thoracic and lumbar regions and 
are nearly always attended by definite evidence of disk degeneration. The thoracic 
protrusions tend to be small and insignificant, often buried beneath the posterior 
longitudinal ligament. In the lumbar and cervical regions they are larger and 
frequently extend to one or the other side of the midline. Histologically, the 
material obtained post mortem or at operation presents an extremely variable 
picture. In some specimens the structure is characteristically that of the nucleus 
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pulposus, although as a rule the cellular elements are increased and there is true 
inflammatory reaction. In others, and perhaps the great majority, there is a mix- 
ture of pulposal and annular material showing a varying degree of cartilaginous 
metaplasia, inflammatory reaction or necrosis. Some discussion has arisen as to 
whether these nodules are herniations of nuclei or protrusions of intervertebral 
disks. In the opinion of the authors both varieties may be found. In some cases 
they have seen fissuring of the annulus surrounded by “brown degeneration” with 
herniation of nuclear material. In others they have found collapse of the disk 
and protrusion of the annulus with or without herniation of the nucleus. These 
findings are nearly always attended by profound degeneration of the disk. With 
respect to younger subjects with otherwise healthy disks, the question arises as to 
whether trauma is not the main causal agent. The authors doubt whether in such 
subjects trauma would rupture the annulus; it would be more likely to fissure 
the cartilage plate at the junction with the annulus, and the finding of a portion 
of the plate in the extruded material is suggestive of this mechanism. The authors 
emphasize that posterior herniations are in the great majority of instances evidence 


of general disk degeneration. Grant, Philadelphia 


Iop1izEp Ort MYELOGRAPHY: USE IN THE DIAGNOSIS OF RUPTURE OF THE INTER- 
VERTEBRAL DISK INTO THE SPINAL CANAL. AvuBREY QO. Hampton, Arch. 
Surg. 40:444 (March) 1940. 


A positive diagnosis of posterior protrusion of an intervertebral disk into the 
spinal canal has been made in 133 cases by the use of iodized oil, roentgenoscopy 
and instantaneous films taken during roentgenoscopic examination. All except 9 
of these diagnoses were proved correct at operation. There were 2 cases of nega- 
tive results on roentgen examination with positive operative findings and 2 of 
questionable roentgen diagnosis with positive operative findings. A dilated arach- 
noid vein, a fractured pedicle, a small osteoma and, in 2 cases, a thickened liga- 
mentum flavum were misinterpreted as ruptured intervertebral disks. Surgical 
exploration has been done with negative results in 9 cases, of which negative 
results were expected from roentgen examination in 7 and positive results in 2. 
The accuracy of diagnosis is therefore 93 per cent. Air myelography is rapidly 
coming into use in the diagnosis of rupture of the intervertebral disk. The accu- 
racy of this type of examination varies considerably in the hands of different 
workers. At present it is doubtful whether a positive diagnosis of rupture of an 
intervertebral disk can be made in over 50 per cent of the cases. Even if an error 
of 50 per cent in the diagnosis of rupture of the disk by air myelography per- 
sists, the procedure should nevertheless be used as a preliminary to the injection 
of iodized oil, because in that way it will probably be possible to eliminate the 
use of iodized oil and its questionable ill effects in one-half the cases. Air myelog- 
raphy is of distinct value when the findings are unequivocally positive, but it is of 


little value when the findings are equivocal or negative. Gpanr Philadelphia 
ANT, 


INTRASPINAL PROTRUSION OF INTERVERTEBRAL Disks. J. GRAFTON Love and 
Maurice N. Watsu, Arch. Surg. 40:455 (March) 1940. 

In an analysis of 500 consecutive cases in which operation was performed for 
protrusion of one or more intervertebral disks, 58 per cent of the patients gave a 
history of a specific injury to the back. Many patients when they give their history 
for the first time fail to mention any past injury; however, when more closely 
questioned regarding accidents and injuries many of them recall some episode 
followed by backache which subsided after a reasonable length of time. Many of 
these persons had not connected their presenting chief complaint of backache or 
sciatic pain with the injury. This is true particularly if there has been a long 
interim of freedom from pain. Eighty-four per cent of the 500 patients had inter- 
mittent symptoms. 

Protrusion of any intervertebral disk may occur, but in the vast majority of 
cases the protrusion occurs in the lumbar region of the spinal canal. Approximately 
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96 per cent of 500 patients had lumbar protrusion. In this series there were 358 
men and only 142 women who were operated on because of protruded disks. This 
cannot be taken to indicate that the male back is weaker. It means probably that 
the discrepancy is due to the etiologic factor, trauma, which has a greater chance 
to exert itself among men, who ordinarily do most of the heavy lifting and strain- 
ing, and who, in industry, are more likely to be injured. The average age of 
the patients at the time of operation was 40 years. It should be noted that most 
of the patients had had intermittent symptoms for several years before the true 
cause of the disability was discovered; hence the protrusion occurred probably 
at an earlier age. 

The most common and valuable symptoms and signs were unilateral sciatic 
pain, which occurred in 78 per cent of patients, and bilateral sciatic pain, which 
was present in 16 per cent. In the other 6 per cent, backache alone or extension 
of pain elsewhere than along the course of the sciatic nerve occurred. Twenty- 
four per cent of the patients complained of pain which interfered with sleep at 
night. This is an important symptom when present. It is particularly suggestive 
of a lesion of a nerve root, but it is much more common in cases of intraspinal 
neoplasm than in those of protruded disk. Another indication of involvement of 
a nerve root or of radicular type of pain is accentuation of the pain on coughing, 
sneezing or straining at stool. Such accentuation occurred in 64 per cent of the 
cases. Paresthesias in the dermatome supplied by the compressed nerve root are 
of value in the diagnosis and localization of the protrusion. Paresthesias occurred 
in 50 per cent of the cases. On the other hand, sphincteric disturbance occurred 
in only 4 per cent. 

The three neurologic signs which continue to be the most helpful in the diag- 
nosis of protrusion of a lumbar disk are Laségue’s sign (84 per cent), sciatic 
tenderness (64 per cent) and diminution or absence of the achilles reflex on the 
side of the pain (60 per cent). 

In only 25 per cent of cases was there any muscular weakness; sensory loss 
was detected in only 21 per cent. This is not difficult to understand in the light 
of the fact that the protrusion usually is small and compresses only one nerve 
root. Examination gave objectively negative results neurologically in 20 per cent 
of cases, except for a positive Laségue’s sign or sciatic tenderness or both. All 
patients suspected of having a protruded intervertebral disk should undergo a 
diagnostic lumbar puncture, so that the hydrodynamics of the spinal fluid may 
be studied and a specimen of the fluid obtained for careful analysis. As has been 
stated, a protruded disk rarely produces subarachnoid block, particularly a disk 
in the lumbar region of the spinal column. The detection of such a block, there- 
fore, would be suggestive of the greater likelihood of an intraspinal neoplasm. 
The most important finding in the analysis of the spinal fluid in such cases is 
the total protein content of the spinal fluid. In the entire series, 40 per cent of 
the patients had less than 40 mg. of total protein per hundred cubic centimeters 
of spinal fluid in the specimen submitted for analysis. 

The accuracy of the detection or the exclusion of intraspinal lesions by means 
of iodized poppy seed oil was high, greater than 90 per cent. Because of the 
fact that radiopaque oil is absorbed slowly from the subarachnoid space, it should 


not be used in questionable cases, especially if the patients are not to have an 
operation. GRANT, Philadelphia. 
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Periodic Dulness as an Epileptic Equivalent. Dr. Tracy J. PUTNAM, 
Dr. H. Houston Merritt, Boston (by invitation) and Dr. JERRY PRICE, 
Boston (by invitation). 

“Epileptic deterioration” is a phenomenon which has long been recognized. 
It is usually ascribed to degenerative changes in the brain, and there can be no 
doubt that these occur in many cases as a result either of an organic disease 
primary to the attacks or of the attacks themselves. The convulsive state brings 
other dangers to the patient’s mentality. A third cause of degeneration is the 
excessive use of sedative drugs. A fourth is the psychologic burden of being 
subject to a disorder which is potentially disastrous to economic and social life 
and carries with it a constant threat of humiliation. 

There appears to be a fifth type of intellectual disturbance in many cases of 
epilepsy, which has received little attention. It is a temporary dulling of intellect, 
often described by the patient as being “like a mist,” which may last for hours 
or days. It often occurs just before or after manifest seizures, but sometimes 
independently. During such periods the patient appears reasonably well, goes 
about his occupations and is only vaguely conscious that something is wrong. 
He is, however, usually unable to follow a complicated story, to do more than 
the simplest mathematical problems or to plan constructive work. Affective phe- 
nomena, such as irritability, ordinarily regarded as the essential feature of psycho- 
motor attacks, are usually absent. Eight cases are reported to illustrate the 
condition, which is common. 

It is suggested that the temporary dulness is the result of a disordered function 
of the brain, such as presumably occurs in “subclinical” attacks, as revealed in the 
electroencephalogram. The reasons for this belief are three: First, the condition 
is usually recognized by the patient as temporary, and he is often well and alert 
between such episodes; second, subclinical attacks are often accompanied by pro- 
longation of the reaction time, and electroencephalographic studies on the patients 
in this series have usually shown abnormalities, in some instances more pronounced 
during the period of dulness; third, improvement in intellectual performance has 
occasionally been reported to follow medication with phenobarbital, and was usually 
produced in the patients in the present series by the use of dilantin sodium and 
other therapeutic measures, such as exercise. 


DISCUSSION 

Dr. RicHarp BrRicKNER: Are all the episodes of dulness periodic, or are they 
sometimes continuous and chronic? Perhaps they are both. Certainly some are 
periodic, and I shall discuss these. First, it is to be noted that periodic dulness 
can reach a point at which thought becomes completely fixed, or even abolished 
for the moment. This is a well known phenomenon in oculogyric crises; there 
are patients who begin the crises with a sudden blanketing, in which either a 
thought which is present becomes fixed or no thought process is possible at all. 
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I suggest that this is akin to what Dr. Putnam has described. There are other 
manifestations of the same process which occur in cases of epilepsy—abrupt 
changes in thought. Sometimes one observes a sudden termination of all thinking. 
One can also observe the reverse, as I did in an elderly man with arteriosclerosis, 
who did not have epilepsy as such, with seizures, but suffered from a condition 
which Dr. Putnam includes under the nonseizure type. The case occurred before 
electroencephalographic examination was possible. The patient had attacks which 
clinically were periodic spells of a condition just the reverse of periodic dulness, 
namely, streams of thought. He would become possessed by an uncontrollable 
stream of thought, chiefly about death, always about something unhappy, which 
would come suddenly and terminate just as suddenly. Dr. Davidoff has observed 
such a case, which he described, and previous to that 2 others. One of the early 
casés was that of a little girl whose sole symptom of an oligodendroglioma of the 
parietal lobe was the periodic sudden utterance, with subsequent amnesia, of “Pooh- 
pooh to the Devil, and a kiss to God.” My associates and I have also studied a 
girl with a verified spongioblastoma of the temporal lobe whose seizures, of which 
there were many, were initiated by an abrupt requirement to think a certain thought. 
All of these manifestations may represent the counterpart of what Dr. Putnam 
describes. We also studied a patient at the Neurological Institute two years ago 
who suffered from fixation of both gaze and thought. This was perhaps another 
matter, but again it showed how the process of epilepsy can act on the neurons 
of intellect. This patient would have sudden fixation of gaze, so that one could 
not make him look at anything else, and coincidentally and similarly fixation of 
attention, so that his thought could not be diverted from what it was on. 

Foerster made a remarkable observation during an operation on a tumor of 
the third ventricle; when a tampon was placed on one part of the wall the patient 
began a flow of language which sounded to Foerster like manic speech. There 
were clang associations, overproductivity and obscenity. As soon as the tampon 
was lifted the stream of language ceased. This performance could be repeated at 
will; subsequently, 4 or 5 other patients were made to behave in the same way. 
I give these illustrations to show that neurons of thought, as such, can be affected 
by physical processes just as can those of motor, sensory or other activity. 

In addition, thought, or what appears to be a manifestation of thought, can be 
equally influenced by electrical stimulation; I have seen this brought about at 
least once. In this instance the stimulus was furnished by an electrode instead 
of a tampon. Dr. Masson last year explored the cortex of an epileptic woman 
under local anesthesia in seeking for an epileptogenous zone. None was discovered, 
but when the stimulus was applied to a certain area on the mesial side of the 
left cortex the patient was obliged to repeat whatever letter she was naming at 
the moment, during a recital of the alphabet. 

Dr. Putnam suggests that some patients who do not appear clinically to be 
epileptic, according to present orthodoxies, but who, nevertheless, suffer from 
periodic phenomena of one kind or another may be discovered to be epileptic and 
deserve to be treated as such. In my opinion, the suggestion is a fine one and 
should be accepted. I think the phenomenon Dr. Putnam has talked of should be 
regarded in this way, so that the truth can be tested. The same may be said 
for the endless variety of other phenomena in which sudden periodic alterations 
of intellect and emotion occur. 


The Place of Electroencephalography in Clinical Neurology: A Retro- 
spective and Prospective Study. Hersert Jasper, D.&s Sc., Montreal, 
Canada (by invitation). 


It has been about ten years since Hans Berger published his demonstration 
that the electrical activity of the human brain can be recorded through the 
unopened skull. It has been about five years since Adrian and Matthews con- 
vinced the scientific world that Berger’s work was sound, thus opening the flood- 
gates for a general inundation of brain waves from all quarters. In a remarkably 
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short time the human brain in almost every normal and pathologic condition has 
been made to trace its varied waves on miles of running paper. Great hopes 
have been expressed for the application of this new technic to many of the knotty 
problems of neurology and psychiatry. What are the established results to date, 
and what is the prospect for the future? 


Standardization—A fair degree of standardization has been achieved with 
regard to general forms of recording apparatus and technic except for certain 
details, some of which may be important. A set of standard electrode placements 
has been developed at the Montreal Neurological Institute providing for numerical 
designation of measured points covering the entire surface of the scalp. This has 
been adopted by a few other laboratories. Most individual laboratories have their 
own, often haphazard, system of scalp positions. A general agreement among 
electroencephalographers might serve to facilitate reproduction of results. 

The principal varieties of waves and patterns have all been described, and 
general agreement has been achieved with regard to some of the basic terminology. 
Alpha and some beta waves have been accepted as the most prominent feature of 
the normal electroencephalogram. All waves between 1 and 6 per second and 
random slow waves, that is, those below the normal alpha range, are called delta 
waves, in accordance with the suggestion of Walter for the slow waves recorded 
from the vicinity of an expanding lesion. Since slow waves arise from a great 
variety of causes, all related to depression of cortical function, as in normal sleep, 
there may be some justification for use of the single term to cover such a wide 
variety of pathologic and even normal conditions. More specific terms will prob- 
ably arise as more is known regarding the fundamental basis of delta activity. 
Some delta activity is seen in the electroencephalogram of the normal person 
when awake, and some apparently normal persons show a fair amount. This 
provides a troublesome border zone which is in need of clarification. General 
agreement as to the interpretation of such records has not been reached. 


The Epilepsies—Two general classes of abnormalities are recognized in the 
electroencephalogram: abnormal rhythms, which Lennox has termed the “dys- 
rhythmias,” and abnormal amplitudes, which my colleagues and I have called the 
“hypersynchronies.” In general, the slow dysrhythmias are caused by a variety 
of conditions which depress or inhibit cortical function, while the rapid dysrhyth- 
mias are related to increased excitatory states of the cortex; the normal is repre- 
sented by a balance between the two extremes. The hypersynchronies are found 
only in cases of the epilepsies or allied epileptoid conditions. Hypersynchronies 
are usually associated with some form of dysrhythmia, but may occur without 
abnormal rhythms, as when there is a sudden increase in amplitude of 10 per 
second (alpha?) waves. Epilepsy is better described as a “paroxysmal hyper- 
synchrony” than as a “paroxysmal dysrhythmia.” 

The electroencephalogram has become a valuable guide in the handling of 
epileptic patients. The preliminary classification of the epilepsies as grand mal, 
petit mal and psychomotor attacks on the basis of electroencephalographic patterns 
has not been found satisfactory in the hands of most investigators, owing prin- 
cipally to the lack of close correspondence between clinical observations and the 
electroencephalographic patterns. At the Montreal Institute we have concluded 
from our studies that the form of the clinical attack, as well as the form and 
localization of the electroencephalographic patterns, is more clearly related to the 
localization of cerebral areas and the principal neuronal circuits involved than to 
any fundamentally different mechanisms.-of epileptic discharge. 

Direct recording from local epileptogenic lesions shows a specific form of 
electrical discharge closely related to the “strychnine spikes” familiar to animal 
experimenters. 

Localization of Cerebral Lesions.—Restricted cerebral lesions can be localized 
with reasonable accuracy by the electroencephalogram in 90 to 95 per cent of 
verified cases. Extensive experience and sagacity of interpretation are necessary 
for this degree of success to be realized, owing to the complicated, and often 
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poorly understood, electrophysiologic principles involved. The electroencephalo- 
gram does not, and probably will not, replace the pneumoencephalogram, except 
in particularly cleancut cases in which the pneumoencephalogram is inadvisable 
and corroborative clinical evidence is available. 

Acute Injuries to the Head—The electroencephalogram is particularly sensitive 
to cerebral damage due to injury to the head. It has proved of great value in 
estimating the degree and localization of injury and in following improvement, 
as well as in distinguishing neurosis, malingering and actual “organic” residuals 
of cerebral trauma. 

The Psychoses—A wide variety of abnormalities and many normal records are 
found among psychotic patients. This serves to emphasize again the symptomatic 
character of most psychoses. Little order has yet appeared from the attempt to 
apply this new technic to psychiatric problems, except for the discovery of many 
hitherto unsuspected localized cerebral lesions which form the basis for psychotic 
behavior. Further progress, but no revolutionary achievement, may be expected 
in this complicated field. 

Heredity—A strong hereditary factor in determining the form of the electro- 
encephalogram has been established. The importance of this finding as related to 
investigations of the heredity of cerebral disorders, especially the epilepsies, can 
hardly be overestimated. Results are too recent and too few at present, however, 
for proper evaluation of this work. 

Conclusion.—It can be stated that the electroencephalogram has come to stay 
as a valuable diagnostic aid in neuropsychiatric practice. One might say that in 
the proper handling of the epilepsies it is almost indispensable, that in the locali- 
zation of cerebral lesions it offers a definite advantage and that in the exami- 
nation of injuries to the head it is of value in cases in which the diagnosis is 
questionable. In other disorders it is still only a research tool, with some promise. 
Future progress in this new field depends more on the development of satisfactory 
interpretative principles than on the recording of more and more brain waves. 


DISCUSSION 

Dr. Leo M. Davinorr: It is a privilege to hear this illuminating presentation 
by Dr. Jasper. Dr. Jasper, I believe, was the author of the first paper on electro- 
encephalography in the United States, and has been in the vanguard of research 
in this field since. At the Jewish Hospital in Brooklyn we owe a particular 
debt of gratitude to him, because his pupil, Dr. Margeret Rheinberger, is in charge 
of the department and most of the work of this nature has been done by her. 

With respect to a few of the points which Dr. Jasper mentioned: I wish to 
cite a case illustrating the reversibility of these abnormal electrical waves. A Negro 
girl presented signs of a tumor of the left frontal region, with positive Wasser- 
mann reactions of the blood and spinal fluid, and my colleagues and I concluded 
that the lesion was a gumma. Displacement of the ventricular system to the right 
was revealed by a pneumoencephalogram. Antisyphilitic therapy was administered, 
without operation, except right subtemporal decompression to relieve papilledema, 
and in a few months there was complete reversal of the electrical activities; a 
second pneumoencephalogram showed return of the ventricles to the normal 
position. 

With regard to another point: I wish to put myself on record as going a step 
beyond the position which Dr. Jasper has indicated is Dr. Penfield’s. While one 
likes, if possible, to make a diagnosis and localization of tumor of the brain, I have 
operated in the past, as I shall occasionally do in the future, on patients who 
show clinical evidence of a localized lesion and confirmatory evidence of this 
localization in the electroencephalogram and for whom pneumoencephalographic 
examination, either by the lumbar route or directly by injection into the ventricles, 
would be a dangerous procedure. In cases of this sort I am willing to operate 
without pneumoencephalographic verification. This is simply a step forward to 
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the attitude which obtained before the electroencephalographic test was available, 
when one would operate on patients with cerebral tumor on clinical evidence 
alone. 

Dr. Jasper has indicated that this form of investigation is occasionally produc- 
tive of headaches for the investigators; I shall not go into this negative phase, 
which he has illustrated. Perhaps I can better confirm what he has said by a 
brief summary of our experience with this method. I shall divide the cases in our 
experience into three groups, and summarize them briefly. 

The first is a group of 81 cases in which eventually, at the time of discharge 
of the patients, the diagnoses of suspected tumor, cortical atrophy, porencephaly, 
cerebral vascular disease, psychoneurosis and the like were made. In 36 of these 
81 cases, we obtained a characteristic localizing abnormality in the pneumo- 
encephalogram. In 45 the pneumoencephalograms were normal. In only 15 did 
the electroencephalogram show characteristic localizing signs; in 31 they displayed 
definite diffuse abnormalities, indicating diffuse organic disease of the brain; in 14 
slight abnormalities and in only 21 essentially normal tracings. 

In another group of 68 cases the primary reason for entrance to the hospital 
was convulsions. In 26 instances the condition proved on pneumoencephalographic 
examination or at operation to be tumor of the brain. In 25 of these 26 cases 
there were definite localizing electrical abnormalities that corresponded exactly to 
the localization of the tumor by one or the other of the confirmatory methods. 
In only 1 were the electrical tracings normal. In 16 cases of the group atrophy 
of the brain was shown in the pneumoencephalogram; in 13 localizing abnor- 
malities appeared in the electroencephalogram, and in 3 there were no abnormalities. 
In 26 cases the pneumoencephalogram appeared normal; in only 4 of these 26 
cases was the electroencephalogram normal. In 18 of the 26 cases there were 
diffuse abnormalities, some of them including epileptic discharges. 

In the group of 107 cases of cerebral tumor there were 71 tumors of the 
hemispheres, such as meningiomas and metastatic tumors. Definite localization 
was shown in the electroencephalogram in 65 cases and fair localization in 3, by 
which I mean that the localization did not correspond exactly to that observed at 
operation, and the electroencephalogram was essentially normal in 2. In 1 case 
the electrical tracing was diffusely abnormal, such as Dr. Jasper has described in 
association with marked increase in intracranial pressure. Of the 16 cases of 
tumor of the posterior fossa, suggestive localization was indicated in 9, diffuse 
abnormalities were shown in 3 and normal conditions in 4. Tumors, such as 
tumors of the pituitary gland and suprasellar meningiomas, were located in the 
region of the chiasm in 10 cases. In only 1 of these, a case of meningioma which 
extended to the middle fossa on the left side, was there definite localization. 
We did not make use of the pharyngeal lead which Dr. Jasper has described; 
perhaps by so doing one could obtain more localizing changes in cases of this 
type. In 2 cases of tumor of the third ventricle only diffuse abnormalities were 
shown, without localization. Of 5 cases of subdural hematoma, there were definite 
localizing changes in 1, diffuse abnormalities in 2 and tracings within normal 
limits in 2. 

In 2 of 3 cases of abscess of the brain the electroencephalographic changes 
were localizing. 

Thus, of the total of 107 cases of tumor of the brain, we had 69 (including 
cases of chiasmal lesions and the like) in which there was definite localization, 
3 in which there was fair localization, 10 in which there were suggestive localizing 
changes, 9 in which there were diffuse abnormalities and 16 in which the pattern 
was normal. 

We believe, as Dr. Jasper has stated, that the electroencephalographic method 
has come to stay, and that it is of the greatest value as an additional aid in the 
localization of tumors and other focal abnormalities of the brain. It is of great 
value in making the differential diagnosis of organic and functional disease of the 
brain, but it is a means of examination which cannot stand alone, without support 
from other methods. 


SOCIETY TRANSACTIONS 1349 


Dr. HERBERT JASPER, Montreal, Canada: Dr. Davidoff’s findings, I think, are 
similar to ours, and the results of the work he has been doing are surprisingly 
good. I wish to thank him for his interesting discussion. 

I am sure that Dr. Putnam has ideas concerning epilepsy that may not coincide 
exactly with those I am expressing. I am sorry that time does not permit his 
discussion. The idea that all forms of epilepsy are focal, but in different parts 
of the brain, is a working hypothesis similar to that proposed originally by 
Hughlings Jackson. I do not mean to disregard biochemical precipitating factors 
that are known to elicit convulsions without an apparent focal onset. 


The Repetitive Core of the Neurosis. Dr. LAwrence S. Kvusir. 


The nuclear problem in the neurosis is presented by the repetitiveness of its 
phenomena. No interpretation of the neurosis that fails to account for this crucial 
point is adequate. An effort to explain this phenomenon is presented in the fol- 
lowing terms: 1. All psychologic phenomena are and must be, by their very nature, 
repetitive. The reasons for this fact are developed in detail in the paper. 


2. All neurotic psychologic phenomena are dependent on a distortion of this 
normal and inevitable repetitiveness of all psychologic phenomena. The forces 
which are at work to produce this distortion of normal repetitiveness are discussed 
in detail. 


3. All neuroses, therefore, no matter with what specific symptoms they may 
present themselves, are found on careful and critical examination to consist of 
certain obligatory repetitions. These obligatory repetitions depend on the distorted 
repetitive mechanism, and for special reasons single out now one and now another 
manifestation for repetitive emphasis. 


4. The so-called obsessional or compulsion neurosis, and the perversions as well, 
are merely special forms of this neurotic distortion of normal repetition. 


5. One may, therefore, have to revise analytic conceptions of the dynamic mecha- 
nisms which are specific for the obsessional symptomatology and for the obsessional 
character, since these would seem to be only special manifestations of a general 
process. 

Various possible explanations of the distorted obligatory repetitiveness of the 
neuroses, including possible organic factors, are considered. The thesis is pre- 
sented, however that the obligatory repetition becomes the only final common 
path of expression for multiple pairs of opposing feelings and opposing impulses. 
Every repeated neurotic symptom is seen to express several pairs of irreconcilable 
opposites—a demand and its surrender, anger and fear, defiance and submission, 
self vindication and guilt. That is why the analytic explanation of any symptom, 
such as a dream, must always depend on pairs of opposing reasons, which are 
apparently inconsistent and paradoxic. This is also why the repetition of the 
symptom becomes uncontrollable, because in fact there is never an adequate cause 
for stopping. If the same symptom expresses both defiance and submission, when 
the patient for a moment gives up his defiance the symptom appears to express 
his submission; when he momentarily stops his submissiveness, the symptom 
appears to express his defiance. 

The ontogenic development, or the evolution, of the neurotic process is out- 
lined, with an explanation why the first neurotic manifestation must always be a 
compulsive act, to be followed by obsessional thoughts and then by the breaking 
through of anxiety and other disturbances in mood. To this are added the 
influence of fantasy and an explanation of why the acquisition of the power of 
fantasy inevitably increases both normal and pathologic repetitive phenomena. 

Finally, the relation of the focus of the obligatory repetitive process to the 
choice of neurosis is discussed. It is shown that the repetitive process can be 
focused on instinctual acts themselves, giving rise to perversions; on secondary 
reactions, giving rise to the various congeries of psychoneurotic symptoms, or on 
the emotional reactions to the conflict, giving rise to states of fear, anxiety, rage 


| 

| 


1350 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


and depression. The total neurosis is pictured, therefore, as consisting of three 
basic components: (1) a constellation of more or less obligatory and compulsive 
libidinal activities; (2) a constellation of various forms of indirect “psycho- 
neurotic” representatives of or reactions against these activities, and (3) a con- 
stellation of emotional reactions. In certain neurotic pictures the libidinal activities 
receive the major emphasis, giving rise to what are commonly called the per- 
versions. In others the secondary reactions receive major emphasis, giving rise 
to what are ordinarily called the psychoneuroses. In a third type the emotional 
reactions are given major emphasis, giving rise to what are ordinarily called the 
anxiety states and the emotional disturbances. However, no matter which third 
of the total picture receives predominant emphasis, when one penetrates below the 
surface one always finds at the core an underlying compulsive obsessional situation. 
That is why all neuroses on analysis turn out to be “mixed neuroses.” 

The relation of this formulation to the classic etiologic picture of the neurosis 
is described, as well as its relationship to traumatic life incidents. Finally, a 
tabular outline is presented as the basis for a new classification of the neuroses. 


Manifested Manifested Intermittently Masked 
Continuously or Alternately Continuously Subgroup 
Group 1 
Frank moods 


pation Perversions Psychoneurotic symptoms A 
Anger : 
a Psychoneurotic symptoms Perversions B 
Group 2 
The various constella- Perversions Moods A 
tions of psychoneurotic 
symptoms Moods Perversions B 
Group 3 
Perversions Moods Psychoneurotic symptoms A 
Psychoneurotic symptoms Moods B 


DISCUSSION 


Dr. Bertram D. Lewin: I have had the privilege of reading this paper in 
several drafts. I find it essentially a closely reasoned analysis of great significance, 
an Ernstmachen, as the Germans put it, with the principle of repetition applied 
more consistently than in any paper that has appeared since Freud introduced 
the idea of a repetition compulsion. Freud introduced the term “repetition com- 
pulsion” to refer to well known factual matters: the repetitive dreams, the trau- 
matic neurosis, the transference situation and certain types of play in children, in 
which, aside from the pleasure principle, he saw a phenomenon of the repetition 
compulsion in pure culture. Essentially Dr. Kubie does not differ from Freud, as 
he has made clear in his summary. He takes the repetition principle seriously, 
works out its role in nosogenesis carefully and plausibly and traces it through 
Freud’s old theory of the structure of a neurosis: internal conflict, external con- 
flict, frustration and symptom formation. Whereas Freud found for the repetition 
compulsion a biologic substratum in the work of Weismann and in that of Wood- 
ruff on Paramecium, Dr. Kubie has found neurologic correlates for this compulsion. 
He is certainly and acceptably bringing the subject into a field where there may 
be experimental demonstration. He indicated as much when he criticized the 
Russian work on the experimental production of neurosis merely from the stand- 
point that it had not been sufficient. I wish again to express my appreciation of 
Dr. Kubie’s interesting paper. 


= 
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Tratado de enfermedades nerviosas. By Luis Barraguer Ferre, Ignacio de 
Gispert Curz and Emilio Castaner Vendrell. Price not given. Vol. 1, 1936, 
pp. 1,154. Vol. 2, 1940, pp. 1,108. Barcelona: Salvat Editores, S. A. 


This is a remarkable textbook of nervous diseases in two large volumes, 
which represents an extensive survey of the literature with many observations 
which are obviously original. It is written in a clear, somewhat didactic style, 
is easy to read and is beautifully illustrated with numerous original photographs 
and some instructive diagrams. The text as a whole is larger than the last 
edition of Oppenheim or Wilson’s posthumous textbook, but this is chiefly because 
the print is unusually large and readable. In general, the treatment of the subject 
matter follows the custom of French and English textbooks in giving a single 
point of view about most subjects, rather than in approaching the completeness 
of Oppenheim’s book. The first volume was published in 1936; its contents seem 
already a little old, although the important fundamentals are there and well 
expressed. There is a graceful, brief introduction by Pierre Marie, reproduced 
in his own handwriting. 

The book begins with a long section on examination of the nervous system, 
which is, in general, graphically described for the practitioner or student. In the 
discussion on examination of the ear no mention is made, however, of the audi- 
ometer, now so generally useful in the United States. The determination of 
spinal fluid pressure and the significance of cytologic and chemical changes in 
the fluid are rather slurred over. As one would expect, electroencephalography 
is not mentioned at all in the first volume and only briefly in the second. There 
is a long, enthusiastic section on electrodiagnosis, which appears to accept the 
classic point of view rather uncritically. 

The section on diseases of the peripheral nerves is particularly noteworthy 
for its chapter on the problem of leprosy, which is profusely illustrated. There 
is no mention of the possible role of dietary deficiency in the polyncuritis of 
alcoholism, diabetes and pregnancy. The symptoms of trigeminal neuralgia and 
its treatment by alcohol injection are well described, but operations on the root 
of the trigeminal nerve are given little attention. No mention is made of the 
role of the intravertebral disks in sciatic neuralgia. 

In the section on diseases of the spinal cord the treatment of combined system 
disease is viewed pessimistically and the importance of massive doses of liver 
extract fails to be recognized. The treatment of neurosyphilis is given in rather 
general terms. The treatment of myasthenia with prostigmine and similar sub- 
stances is not mentioned at all. 

In the second volume a large and excellent section is devoted to consideration 
of the diseases of the sympathetic nervous system, although here also surgical 
implications and results receive little attention. The long chapter on extrapy- 
ramidal disease is clearly written, and the disease groups are well characterized. 

In the section on diseases of the brain the description of methods of locali- 
zation is brief. Aphasia is considered on the basis of symptom complexes, and 
a simple anatomic diagram is given. The subject of encephalitis is well covered, 
and there is an exceptionally clear account of the clinical course of the separate 
postinfectious types. The section on histopathology of cerebral tumors is par- 
ticularly well written and illustrated. The various clinical entities are less thor- 
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oughly described, and the indications for surgical treatment are extremely brief. 
Little space is devoted to cerebral abscesses. 

In the section on dementia paralytica there is no mention of the use of try- 
parsamide or of artificial fever. The chapter on head wounds includes many 
interesting cases from the Spanish Civil War. The subject of electrical injury 
is considered more fully than usual. The consideration of infantile hydroceph- 
alus is brief and makes little mention of the circulation of the spinal fluid, the 
coexistence of other congenital defects or the newer forms of surgical treatment, 
such as operations on the choroid plexus. 

Epilepsy is considered among the neuroses, although recent work on electro- 
encephalographic patterns, chemical changes and focal lesions is briefly mentioned. 
Altogether, this chapter seems rather old fashioned. The remainder of the section 
on the neuroses is brief and largely descriptive. 

These criticisms of details should not be interpreted as reflecting on the value 
of the book as a whole. In general it gives an excellent account of the practical 
diagnosis and treatment of the diseases of the nervous system, which is especially 
notable for its clarity. It would be improved by a bibliography, for though many 
writers are mentioned, no definite references are given. The authors have evi- 
dently drawn from the literature of every civilized country. A preponderance 
of French articles is noticeable, and illustrates the difficulty of transmitting ideas 
across oceans, which impairs most medical writing. 


Neurosyphilis. By C. Worster-Drought. Price, 10s. 6d. Pp. 214, with illus- 
trations. London: John Bale, Sons & Staples, Ltd., 1940. 


This book is intended as a manual for general practitioners, and seems ade- 
quate for its purpose. The various forms of neurosyphilis are clearly described 
in a didactic manner, and with due appreciation of transitional and atypical forms 
of the disease. A brief account of the pathologic anatomy is given with each 
entity, and treatment is outlined. The historical aspects of the subject are admir- 
ably done, and well documented in the bibliography. 

Experienced neurologists may be irked by certain shortcomings of the book. 
Most of the pathologic descriptions are taken from rather old textbooks. The 
work of Orr and Rowes is taken at its face value. The use of tryparsamide and 
its special indications are passed over hastily. The Swift-Ellis treatment is still 
recommended and illustrated. The prognosis of optic neuritis is given as hope- 
less, and no therapeutic implications are suggested. The discussion of treatment 
by artificial fever is inadequate. Only a handful of references (17) to articles 
appearing in medical journals during the past decade are given, and only 2 of 
these are to non-British journals. These defects are not serious when one con- 
siders that the text is intended for British practitioners. 

The book is of a convenient size, well bound and printed in good type. Some 
of the halftones (for example, figure 9) leave much to be desired, and the graphs 
are reproduced from typewritten originals. 


CORRECTION 


In the department of “News and Comment” under the subhead “Quarterly 
Journal of Studies on Alcohol” in the September issue (ARcH. NeEurot. & 
Psycuiat. 44:647, 1940), it was erroneously stated that the British journal 
Inebriety has been discontinued. The periodical is still being published. 


_ 


INDEX TO VOLUME 44 


The asterisk (*) preceding the page number 
indicates an original article in the Archives. 
Subject entries are made for all articles. 
Author entries are made for original articles 
and society transactions. Book Reviews, Obitu- 
aries and Society Transactions are indexed 
under these headings in their alphabetical order 
under the letters B, O and S, respectively. 


Abnormalities and Deformities : See Acrocephaly ; 
and under names of diseases, organs and 
regions, as Corpus Callosum; Eyes, abnor- 


malities; Muscles, abnormalities; etc. 
Abscess: See under names of organs and re- 
gions, i. e., Brain, abscess; ete. 


Acalculia, syndrome of finger agnosia, dis- 
orientation for right and left, agraphia and 
acalculia ; local diagnostic value, *398 

Accidents: See Trauma 

Acetophenetidin, codeine and _ acetylsalicylic 
acid; migraine headache; effect of various 
agents, *936 


Acetylcholine: See Choline and Choline Deriv- 
atives 
Acid, Acetylsalicylic: See Salicyl Compounds 
Barbituric: See under Barbital and Barbital 


Compounds 
glutamic, of malignant tumors, 1119 
Nicotinic: See under Sclerosis 
Phenylpyruvic : See Urine, 
acid 
Acrocephaly, ‘frontal decompression for treat- 
ment of visual disturbances associated with 
oxycephaly, 1337 
Acromegaly and diabetes mellitus, 1134 
Adenoma, malignant, of chromophobe cells of 
pituitary body, 654 
mode of extension of hypophysial adenoma; 
further study, 1331 
of pituitary gland, *1254 
Adie’s Syndrome: See under Reflex 
Adler, A.: One hundred cases of condition 
diagnosed as acute encephalitis; clinico- 
pathologic study, *541 
Adolescence, precocious puberty in boy of 1 
year, 896 
Adrenal Preparations, emotional and somatic 
response of schizophrenic patients and nor- 
mal controls to adrenalin and doryl (car- 
baminoylcholine chloride), 659 
response of chronically fatigued neurotic 
patients to adrenal cortex therapy, 1133 
Adrenalin: See Adrenal Preparations 
Adrenals, chloride excretion in hypopituitarism 
with reference to adrenocortical function, 
895 
differential diagnosis of basophilism 
allied conditions, 1334 
differential diagnosis of Cushing’s syndrome 
mamas of pituitary or adrenal origin, 
335 
masculinizing and nonmasculinizing carci- 
nomata of cortex of adrenal gland, 1333 
a precocious puberty in boy of 1 year, 
8 


phenylpyruvic 


and 


Adriani, J.: Effects of anoxia induced by 
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Anorexia: See Appetite 

Anoxia: See Oxygen, deficiency 
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Aphasia, syndrome of finger agnosia, disorienta- 
tion for right and left, agraphia and acal- 
culia ; local diagnostic value, *398 
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Astrocytoma, *1251 
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Blackman, N.: Vestibular reactivity in schizo- 
phrenia, *611 

Bladder, cystometric studies in cases of neuro- 
logic disease, *118 
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medulla and spinal cord; observations on 
blood pressure and bladder responses, 652 


nerve endings in urinary bladder, 1116 
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sponses, 652 


pressure, high; clinical aspects and mechan 
ism of development of hypertension of 


spinal fluid in hypertensive disease, 197 
pressure, high; experimental studies on head 
ache; further analysis of mechanism of 
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pressure; metabolism of 
hypoglycemia, as 
of internal 


studies on ‘‘essential’’ hyper- 
insulin 
method 
puncture, 230 


brain in 
demonstrated by 
jugular venous 


Sugar: See also under Insulin 
sugar; cerebral metabolism in mongolian 
idiocy phenylpyruvie  oligophrenia, 


*1213 
sugar; effect of repeated insulin hypoglycemia 
on lipid composition of rabbit tissues, 650 
sugar; effect of vitamin B:, sucrose and sor- 


bitol on certain complications of insulin 
hypoglycemia: clinical report, 910 
sugar; hypoglycemia; prolonged coma and 


cerebral metabolism, *1098 


4] 
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Bones, effect of estrogen on skeletal age of im- 


mature rats, 1133 
Book REVIEWS: 
Content of Cells and Proteins in Normal 


Cerebrospinal Fluid; A. V. Neel, 241 

Contributions from Gannushkin Research and 
Neuropsychiatric Institute; Part : Psy- 
chiatric Hospital; M. Z. Kaplinsky and 8S. 
V. Kraiz, general editors, 699 

Contributions from Research and Neuropsy- 
chiatric Gannushkin Institute, pt. 1 edited 
by S. V. Kraiz and M. Z. Kaplinsky; pt. 2 
edited by M. Z. Kaplinsky, S. V. Kraiz and 
M. J. Sereysky; pt. 3 edited by T. A. 
Geyer and others, 240 

Explorations in Personality: Clinical and 
Experimental Study of Fifty Men of Col- 
lege Age, by Workers at Harvard Psycho- 
logical Clinic; H. A. Murray, 1152 

Injuries of Nervous System Including Poison- 


ing; O. Marburg and M. Helfand, 242 
Injuries of Skull, Brain and Spinal Cord: 
Neuro-Psychiatric, Surgical and Medico 


Legal Aspects; edited by S. Brock, 927 


Neurology by S. A. K. Wilson; edited by A. 
N. Bruce, 115 

Neurosyphilis; C. Worster-Drought, 1353 

Pathologie der optischen Nachbilder und ihre 


klinische Verwertung; V. 
928 
Pathophysiologic 
Schizophrenia ; 
240 
Physiology and Pharmacology of 
Body: H. B. Van Dyke, 482 
Problems of Motor Activity in Neurology 
Psychiatry; A. I. Heymanovich, 241 
Psychiatric Nursing Technic; A. E. 
and A. B. Purdy, 928 


Vujic and K. Levi, 


Problems and Treatment of 
edited by V. P. Protopopov, 


Pituitary 
and 


Bennett 


Psychiatrie. Collection des initiations médi- 
cales; A. Barbé, 699 

Public Health Nurse and Her Patient; R. Gil- 
bert, 928 


Selected Writings of Sir Charles Sherrington ; 
compiled and edited by D. Denny-Brown, 
» 

Tratado de 
Ferre, I 
351 


nerviosas: L. B 
and E. C. Vendrell, 


enfermedades 
deG. Curz 


Bourneville’s 
Bowen, M.: 


Disease: See Sclerosis, tuberous 


Behavior characteristics of schizo- 


phrenic children, 691 
Bowman, K. M.: Prolonged coma and cerebral 
metabolism, *1098 


Braceland, F. J.: Psychiatrie aspects of carbon 
disulfide poisoning, 913 

Bradley, C.: Behavior characteristics 
phrenic children, 691 

Bradykinesis: See under Movements 

Brain: See also Cerebellum; Corpus Callosum ; 


of schizo- 


Corpus Striatum; Dura Mater; Hypothala 
mus; Lenticular Nucleus; Medulla Oblon- 
gata; Meninges; Nervous System; Pons 
Varolii; Thalamus:; ete. 

abscess; neurologic complications of infec- 
tions of temporal bone and _ paranasal 


1327 

relation of intracranial 
symptomatic epilepsy, *300 

antibodies to brain and their relation to de- 
myelinization, 1123 

arteriography by means of 
organic iodide, 217 

atrophy ; electroencephalography in 
choses; localization of cerebral 
900 

atrophy; Pick’s disease, 193 

behavior of neural crest in 
of Amblystoma, 1114 

Blood Supply: See also Aneurysm; ete. 

blood supply; electrical activity of cortex and 
changes in cortical blood flow induced by 
metrazol and other exciting agents, 684 


sinuses, 


abscess ; tumors and 


rapidly excreted 
psy- 


atrophy, 


forebrain region 
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Brain—Continued 
blood supply; monoplegia of fingers and tac- 
tile agnosia, 893 
blood supply; pathogenesis and morphology 
of new growths, malformations and deform- 


ities of intracranial blood vessels, 655 


cancer; intracerebral carcinomatous metas- 
tases, 890 

cerebral changes in Rocky Mountain spotted 
fever, *1290 


cerebral cortex of Rhea americana, 648 

cerebral metabolism in mongolian idiocy and 
phenylpyruvic oligophrenia, *1213 

changes in permeability in brain induced by 


metrazol and insulin convulsions, 446 

clinical syndrome of occlusion of rolandic 
veins, 459 

cysticercus in fourth ventricle; report of case, 
$44 

cysts; paraphysial cysts arising from anterior 


portion of roof of third ventricle; clinical 

and pathologic review of 6 cases, 678 
cysts; pneumocephalus, *1093 
defective closure of neural tube; 

volvement of central olfactory, 


case of in- 
trigeminal 


mesencephalic, visual reflex, auditory and 
cerebellar systems, *636 
development and structure of pretectal cell 


masses in chick, 1114 


diencephalon of Virginia opossum; nuclear 


pattern in adult, 1113 
Diseases: See also Encephalitis; Insanity; 
Mental Diseases; etc. 


diseases; correlation of clinical, electroen- 
cephalographic and pneumoencephalographic 
localization of cerebral disease, 669 

diseases; place of electroencephalography in 
clinical neurology; retrospective and pros- 
pective study, 1345 

diseases; unsolved 


problems in aphasia; 
alexia resulting 


from temporal lesion, 660 

effect of very high temperatures on brain of 
man and animals, 463 

focal cerebral ischemia and reactive gliosis 
following experimental vascular spasm, 479 

frontal lobotomy in 2 patients with agitated 
depression ; therapeutic evaluation and fur- 
ther reference to function of frontal lobes, 
236 

functions of frontal 
mental studies, 222 

hemorrhage from rupture of congenital intra- 
cerebral aneurysm in child, 1129 

hemorrhage; subarachnoid and _ intracranial 
hemorrhages due to metrazol, *627 

hernia; multiple herniations of brain as se 
quelae of cerebral tumors, 892 

hernia; operative treatment of 
cerebral hernia, 901 

human behavior after extensive 
moval from frontal lobes, *421 

human pyramidal tract; numerical investiga- 
tion of Betz cells of motor area, *718 

Inflammation: See Encephalitis 

Injuries: See also Cranium, injuries; 
injuries 

injuries; further 
havior in 
1140 

localization of function; certain phylogenetic 
anatomic relations of localizing significance 
for mammalian central nervous system, 1113 

localization of function; mechanism of vision: 


lobes; recent experi- 


congenital 


bilateral re 


Head, 


analysis 
patients with 


of grouping be- 
cerebral injury, 


functioning of small remnants of visual 
cortex, 187 
localization of function; primary cortical 


centers for 


movements of upper and lower 
limbs in 


man; observations based on elec- 
trical stimulation, *243 
melanin pigmentation of 
primates, 651 
metabolism in 


substantia nigra in 


insulin hypoglycemia, as dem- 


onstrated by method of internal jugular 
venous puncture, 230 
neurohistopathologic changes resulting from 


insulin and metrazol ‘‘treatment” in 


keys, 696 


mon- 
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neurologic significance of platybasia, *1184 


neuronophagia in brain of mouse as result of 
inanition and in normal aging process, 649 

neuropathologic study of 6 cases of psychoses 
in which metrazol was used, *1031 

nuclear configuration of olfactory and acces- 
sory olfactory formations and of nucleus 
olfactorius anterior of certain reptiles, birds 
and mammals, 187 

ontogenic development of centers of speech, 
1118 


pathologic factors found in surgical investiga- 
tion of epilepsy, 653 

pathology; connections of red nucleus, *776 

pathology; cortical softening with atrophy of 
internal capsule and dorsal thalamus; con- 
nections of ventral lateral nucleus of thala- 
mus, *977 

pathology; effects of combined red nucleus 
and pyramidal lesions in cats, 188 

pathology ; neuronophagia in human cerebral 
cortex in senility and in pathologic con- 
ditions, 655 


physiology ; cerebral dysrhythmias in relatives. 


of epileptic persons, *1109 

physiology; electrical activity of cortex and 
changes in cortical blood flow induced by 
metrazol and other exciting agents, 684 

physiology; electroencephalograms of ‘“‘consti- 
tutionally inferior’ and behavior problem 
children ; comparison with those of normal 
children and adults, *1199 

physiology ; electroencephalographic studies of 
injury to head, *328 

physiology ; electroencephalography, 683 

physiology; electroencephalography in psy- 
choses; localization of cerebral atrophy, 
900 

physiology; evaluation of electroencephalo- 
grams of schizophrenic patients, 899 

physiology ; impulses in pyramidal tract, 887 

physiology ; inheritance of cerebral dysrhyth- 
mia and epilepsy, *1155 

physiology; place of electroencephalography 
in clinical neurology; retrospective and 
prospective study, 1345 

physiology; primary cortical centers for 
movements of upper and lower limbs in 
man; observations based on_ electrical 
stimulation, *243 

projection of anterior nuclei of thalamus to 
interhemispheric cortex, 650 

prolonged coma and _ cerebral 
*1098 

regeneration of end-arteries in opossum brain, 
184 


metabolism, 


relation of age to motor impairment in man 
and in subhuman primates, *377 

relative vascularity of subcortical ganglia of 
cat’s brain; putamen, globus pallidus, sub- 
stantia nigra, red nucleus and geniculate 
bodies, 1115 

resorption of intracranial gumma under elec- 
troencephalographic control, *879 

roentgenography ; congenital defects of cranial 
nerves; associated porencephaly and agen- 
esis of corpus callosum diagnosed by ven- 
triculography, 894 

spastic pseudosclerosis (disseminated enceph- 
alomyelopathy; corticopallidospinal degen- 
eration) ; familial and nonfamilial inci- 
dence (clinicopathologic study), *578 

spontaneous cerebral ventriculostium, *532 

studies on size of cells in cerebral cortex; 
striate area of man, orang and Cebus, 649 

supratentorial hemangioma with hemorrhage; 
presentation of 2 cases, 469 

surgery; anatomic changes secondary to tem- 
poral lobectomy, 1142 

surgical division of commissural pathways in 
corpus callosum; relation to spread of epi- 
leptic attack, *740 

surgical procedure for postencephalitic tremor, 
with notes on physiology of premotor fibers, 
455 
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surgical treatment of lead encephalopathy 
with reference to prevention of sequelae, 
680 


telencephalon of Tupinambis nigropunctatus; 
amygdala, 1116 

thirteen year follow-up study of series of 
cases of verified tumors, *1246 

tractus tegmenti medialis and its connection 
with inferior olive in cat, 185 

tumors; anatomic and pathogenic study of 
metastatic cerebral tumors, 656 

tumors; binasal hemianopia, 898 


tumors; forms of growth in gliomas and 
their significance, 1122 
tumors; histologic changes in neighborhood 


of immature tumors, 1124 
tumors, multiple herniations of brain as se- 
quelae of, 892 
tumors; pathogenesis and morphology of new 
growths, malformations and deformities of 
intracranial blood vessels, 655 
tumors; physiopathology of frontal lobes, 892 
tumors, problem of misleading symptoms as- 
sociated with, 892 
tumors; relation of intracranial tumors and 
symptomatic epilepsy, *300 
tumors; use of high voltage roentgen rays in 
treatment of intracranial gliomas, 675 
tumors; visualization of cystic cavities in 
cerebral neoplasms by injection of thorium 
dioxide, 900 
tumors which simulate dementia paralytica or 
tabes, 194 
untoward reactions of tryparsamide, 1135 
urinary incontinence of cerebral origin, 452 
use of colloidal thorium dioxide in diagnosis 
of | expanding cystic intracranial lesions, 
922 
vascular changes in thalamic nuclei under- 
going retrograde degeneration, *1237 
vascularization and vulnerability of cornu 
ammonis in opossum, *483 
Brenner, C.: Neurohistopathologic changes re- 
sulting from insulin and metrazol ‘“‘treat- 
ment” in monkeys, 696 
Browder, E. J.: Comparative pathophysiologic 


alterations produced by increased intra- 
ventricular pressure, 450 
Spinal epidural infections; surgical and 


pathologic considerations, 476 

Brown, M.: Constitutional differences between 
deteriorated and nondeteriorated patients 
with epilepsy; handwriting, *507 

Brown, M. R.: Is intensive vitamin therapy 
indicated for alcoholic polyneuritis? 694 

Bruetsch, W. Julius Wagner-Jauregg, 
eminent psychiatrist and originator of 
malaria treatment of dementia paralytica, 
1319 

Bucy, P. C.: Amatomic changes secondary to 
temporal lobectomy, 1142 

Bulbocapnine, hypoglycemic shock and grasp- 
reflex; effect of insulin shock on _ bulbo- 
capnine catalepsy in monkeys, 652 

Bulgarian Treatment: See Parkinsonism 

Bull, H. G.: Cortical softening with atrophy 
of internal capsule and dorsal thalamus: 
connections of ventral lateral nucleus of 
thalamus, *977 

Burns, methyl guanidine sulfate and its pos- 
sible use as therapeutic agent for mental 
disorders, 206 

Bursa, prolonged stupor produced by subdural 
le relief by trephine and drainage, 


Cachexia, Pituitary: See under Pituitary Body 

Caffeine with sodium benzoate; migraine head- 
ache; effect of various agents, *931 

Calcium and Calcium Compounds, calcium and 
synaptic transmission in sympathetic gan- 
glion, 1120 

Cancer: See also Sarcoma; Tumors; etc.; and 
under names of organs and regions, as 
Brain; etc. 

glutamic acid of malignant tumors, 1119 
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Cancer—Continued 
metastases; intracerebral carcinomatous me- 
tastases, 890 


metastatic, of brain, *1260 
Caner, G. C.: Superstitious self protection in 
psychopathology, *351 
Capillaries: See also Vasomotor System 
capillary beds of paraventricular and supra- 
optic nuclei of hypothalamus, 186 
Carbaminoyleholine: See Choline and Choline 
Derivatives 
Carbohydrates : 
etc. 
prolonged coma and cerebral metabolism, 
*1098 


See also Blood sugar; Sucrose ; 


Carbon Disulfide, poisoning; changes in ner- 
vous system in animals and in man, *725 
poisoning ; psychiatric aspects, 913 
Carbon Monoxide, poisoning; prolonged coma 
and cerebral metabolism, *1098 
poisoning; vascularization and vulnerability 
of cornu ammonis in opossum, *483 
Cardiazol: See Dementia Praecox; Metrazol 


Cardiovascular Diseases: See Heart 
Cardiovascular System: See Arteries; Heart; 
Vasomotor System; etc. 


Carmichael, H. T.: Impotence; its treatment 
by certain endocrine products; preliminary 
report, 1138 

Catalepsy, hypoglycemic shock and grasp-reflex ; 
effect of insulin shock on _ bulbocapnine 
catalepsy in monkeys, 652 

Catatonia: See Catalepsy; Dementia Praecox 

Cauda Equina: See Spinal Cord 

Cells: See also Neuroglia; Neurons; Tissue; 
etc. 

human pyramidal tract; numerical investiga- 
tion of Betz cells of motor area, *718 

lateral-line organs of living amphibian larvae 
with reference to orange colored granules 
of sensory cells, 185 

Cephalalgia: See Headache 

Cephalocele: See Brain, hernia 

alcoholic cerebellar degeneration, 

23 

anatomicoclinical study of _ striocerebellar 
syndrome with bradykinesis and cholester- 
osis of spleen and choroid plexus, 656 

atrophy; clinicopathologic study of paren- 
chymatous cortical cerebellar atrophy, 900 

decerebrate tonic extensor convulsions as sign 
of occlusion of basilar artery; report of 
case with autopsy, *1102 

defective closure of neural tube; case of in- 
volvement of central olfactory, trigeminal 
mesencephalic, visual reflex, auditory and 
cerebellar systems, *636 

Localization of Function: 
ization of function 

motor seizures accompanying small cerebellar 
lesions in cats, 189 

origin and significance of binucleate Purkinje 
cells in man, 1113 

prolonged hyperthermia, 891 

telencephalon of Tupinambis nigropunctatus ; 
amygdala, 1116 

Cerebrosides, isolation of glucose-containing 
cerebroside from spleen in case of Gaucher’s 
disease, 1119 

Cerebrospinal Fluid: 
meability 

cause of reduction of sugar content in men- 
ingitis, 1128 

clinical aspects and mechanism of develop- 
ment of hypertension of spinal fluid in 
hypertensive disease, 197 

coagulability by heat and its diagnostic sig- 
nificance, 197 

effect of autonomic drugs on spinal fluid pres- 
sure in cases of schizophrenic and non- 
schizophrenic psychoses; effect of hist- 
amine, 1148 

proteins; Guillain-Barré syndrome; poly- 
radiculoneuritis with albuminocytologic dis- 
sociation, *1044 

proteins; myeloradiculoneuritis with cell-pro- 
tein dissociation, *599 


See Brain, local- 


See also Meninges, per- 
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Cerebrum: See Brain 
Charcot’s Disease: See Sclerosis, amyotrophic 


lateral 
Chiasm, Optic: See Optic Chiasm 
Children, electroencephalograms of ‘“‘constitu- 
tionally inferior” and behavior problem 
children; comparison with those of normal 
children and adults, *1199 
impulsions; specific disorder of behavior of 
children, *990 
incidence of psychoses among children both 
cea parents had affective psychoses, 
1 


intellectual frustration; behavior difficulties 
in superior children, 912 
schizophrenic, behavior characteristics of, 691 
Chlorides in Urine: See Urine, chlorides 
Cholesterol: See also Lipoids 
anatomicoclinical study of  striocerebellar 
syndrome with bradykinesis and cholester- 
osis of spleen and choroid plexus, 656 
Choline and Choline Derivatives, emotional and 
somatic response of schizophrenic patients 
and normal controls to adrenalin and doryl 
(carbaminoylcholine chlorides), 659 
production of exophthalmos in dog by acetyl- 
choline, 888 
Chordotomy: See under Spinal Cord 
Chorea, action potentials of muscles in athe- 
tosis and Sydenham’s chorea, *517 
Huntington’s, changes in pyramidal 
system in, 1125 
prolonged, 892 
Choreoathetosis: See Paramyoclonus multiplex 
Choroid Plexus: See also Cerebrospinal Fluid 
anatomicoclinical study of striocerebellar syn- 
drome with bradykinesis and cholesterosis 
of spleen and choroid plexus, 656 
Cocarboxylase: See Blood, enzymes; Enzymes 
Cochlea: See Ear, internal 
Codeine, acetylsalicylic acid and acetopheneti- 
din; migraine headache; effect of various 
agents, *936 
Cohen, B.: Results of treatment of epilepsy at 
Grafton State Hospital, 234 
Cohen, I.: Supratentorial hemangioma with 
hemorrhage; presentation of 2 cases, 469 
Cold, role of pituitary stalk in regulation of 
anterior pituitary with reference to thyro- 
tropic hormone, 196 
Coleman, C. C.: Diffuse tuberculosis of pitu- 
itary gland simulating tumor, with post- 
operative recovery, *1076 
Colleges: See Universities 
Color Perception, inversion of fields for color 
associated with quinine amblyopia, 898 
on, and cerebral metabolism, 
1 


motor 


Communicable Diseases: See also Immunity ; 
Meningitis ; Syphilis; etc. 
other cases of postinfectious encephalitis, 
*550 


Congress: See Societies 
Constitution, constitutional differences between 
deteriorated and nondeteriorated patients 
with epilepsy; handwriting, *507 
electroencephalograms of “‘constitutionally in- 
ferior” and behavior problem children; 
comparison with those of normal children 
and adults, *1199 
Contusions: See Brain, injuries 
Convulsions: See also Epilepsy 
decerebrate tonic extensor convulsions as 
sign of occlusion of basilar artery; report 
of case with autopsy, *1102 
Cornu Ammonis: See under Brain 
Corpus Callosum, absence of; congenital defects 
of cranial nerves; associated porencephaly 
and agenesis of corpus callosum diagnosed 
by ventriculography, 894 
distribution of commissural fibers in macaque 
monkey, 1117 
origin and fate of structures related to it, 


184 
surgical division of commissural pathways; 
relation to spread of epileptic attack, *740 


| 
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Corpus Geniculatum, relative vascularity of sub- 
cortical ganglia of cat’s brain; putamen, 
globus pallidus, substantia nigra, red nu 
cleus and geniculate bodies, 1115 

‘orpus Luysi: See Hypothalamus 

‘orpus Striatum: See also Lenticular Nucleus 

anatomicoclinical study of  striocerebellar 
syndrome with bradykinesis and cholester- 
osis of spleen and choroid plexus, 656 

inhibitory functions of, *323 

‘orrection in article by Drs. Charles Davison 
and S. Philip Goodhart entitled ‘‘Mono- 
chorea and Somatotopic Localization” (43: 
792 [April] 1940), 1112 


‘orticospinal Tract: See Pyramidal Tract 


~~ 


~ 


Corwin, W.: Total push treatment of chronic 
schizophrenia at Metropolitan State Hos 
pital; preliminary report, 232 

Craig, W. M.: Correlation of clinical, electro- 


encephalographic 

graphic 

669 
Tumors of cervical portion 
‘raniopharyngioma, *1259 


and 
localization of 


pneumoencephalo- 
cerebral disease, 


of spinal cord, *1 


Cranium: See also Head 
exophthalmos associated with intracranial 
tumors, 899 
fractures ; suppurative encephalitis after frac- 
ture of skull, *560 


frontal decompression for treatment of visual 


disturbances associated with oxycephaly 
1337 

Injuries See also Brain, injuries: Head, in 
juries 

injuries ; pneumocephalus, *1093 

pressure; comparative pathophysiologic alter 
ations produced by increased intraventric 
ular pressure, 451 

resorption of intracranial gumma_ under 
electroencephalographic control, *879 


Creutzfeldt-Jakob’s Disease : See Pseudosclero 
Crime and Criminals, murderers and sexual 


psychopathic offenders; psychiatric aspects 
of new procedures in state of Michigan, 
92 


‘ushing Syndrome: 

utts, K. K 
stitutionally 
lem children 
normal children 

Cysticercus in fourth 
444 

Cystometry under Bladder 

Cysts: See under names of organs and regions, 

as Brain; Thalamus; etc. 


See under Pituitary 
Electroencephalograms of ‘‘con 
inferior’ and behavior prob 
comparison with those of 
and adults, *1199 


ventricle; report of 


Body 


case, 
Se e 
Davidoff, L 


M.: Thirteen year follow-up study 


of series of cases of verified tumors of 
brain, *1246 

Davison, C Spastic pseudosclerosis (dissemi- 
nated encephalomyelopathy; corticopallido- 


spinal 
familial 


degeneration) ; 
incidence 


familial and non 
(clinicopathologie study), 


*578 
Deafness: See also Otitis Media 
bilateral acoustic neurofibromas; further 
clinical and pathologic data on hereditary 


deafness 
Death, 


and Recklinghausen’s disease, *76 


hypophysial tuberculosis as cause of, 


1124 
of H. D. Singer, 646 
Debré-Semelaigne Syndrome: See Muscles, 
abnormalities 
Decerebration, decerebrate tonic extensor con- 


vulsions as sign of occlusion of basilar 


artery; report of case with autopsy, *1102 
De Jong, R. N.: Guillain-Barré syndrome ; 
polyradiculoneuritis with albuminocytologic 
dissociation, *1044 
Delusions: See under Dementia Praecox; In- 


sanity; ete 
Dementia: See Dementia Paralytica; Dementia 
Praecox; Insanity; Stupor; etc. 
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Dementia Paralytica, Julius 

eminent psychiatrist and 
malaria treatment of, 1319 

malarial treatment of general 

tumors of brain which 
paralytica or tabes, 194 

Dementia Praecox, advantages and danger of 

combined anoxic and insulin shock; report 
of animal experiments with possible meth- 
od of treatment for schizophrenia, *811 

behavior characteristics of schizophrenic 
children, 691 

borderland between schizophrenias and manic- 
depressive psychoses, 467 

changes in permeability in 
metrazol and insulin convulsions, 446 

comparative study of hypoglycemic shock 
treatment and control observation in schizo- 
phrenia, 665 

comparative study of metrazol treatment and 
control observations of schizophrenia, *568 

effect of autonomic drugs on _ spinal fluid 
pressure in cases of schizophrenic and non 
schizophrenic psychoses; effect of hist- 
amine, 1148 

effect of testosterone on 
schizophrenia, 651 

effect of vitamin B:, sucrose 
certain complications of 
cemia; clinical report, 910 

effects of anoxia induced by 
tion in treatment of 


Wagner-Jauregg, 
originator of 


paresis, 198 
simulate dementia 


brain induced by 


serum lipids in 
and sorbitol on 
insulin hypogly- 


nitrogen inhala 


psychoses, *1022 


electric convulsion therapy of schizophrenia, 
337 

emotional and somatic response of schizo 
phrenic patients and normal controls to 
adrenalin and doryl (carbaminoylcholine 


chloride), 659 

evaluation of electroencephalograms of schizo 
phrenic patients, 899 

five to 10 year follow-up study of 
of schizophrenia, 191 

force required to crush vertebrae; its 
able mechanical relation to 
fracture, 687 

insulin shock treatment; case of death due to 
pulmonary gangrene, 968 

insulin therapy of schizophrenia’ in 
State Hospital with reference to 
and failures, 200 

integration of autonomic 
schizophrenia; day 
phrenic patient, 203 

metabolism of brain in insulin hypoglycemia, 
as demonstrated by method of internal 
jugular venous puncture, 230 

methyl guanidine sulfate and its possible use 
as therapeutic agent for mental 
206 

nitrogen inhalation therapy for schizophrenia, 
664 

physiologic aspects of 
drawal, *621 

prevention of dislocations 
metrazol convulsions, *362 

psychologic tests of schizoid 
actions, 464 

significance of special mental tests for diag 
nosis and prognosis in schizophrenia, 657 

Simmonds’ disease (pituitary cachexia) in 
aged man with dementia praecox, 654 

subarachnoid and intracranial hemorrhages 
due to metrazol, *627 

total 


641 


cases 


prob 
postmetrazol 


Elgin 
relapses 


nervous 
by day 


system in 
study of schizo- 


disorders, 


schizophrenic with 


and fractures in 


and cycloid re- 


push method; results at McLean Hos- 
pital, 231 
total push treatment at Danvers State Hos- 


pital, 231 
total push treatment of chronic schizophrenia 
at Metropolitan State Hospital; prelimi- 
nary report, 232 
vestibular reactivity in 
DeNatale, F. J.: Comparative study of metra- 
zol treatment and control observations of 
schizophrenia, *568 


schizophrenia, *611 


= 


INDEX TO 


Depression: See also Neuroses and 
Psychoneuroses 
effect of treatment of depression in menopause 
with estrogenic hormone, 665 
frontal lobotomy in 2 patients with agitated 
depression ; therapeutic evaluation and fur- 
ther reference to function of frontal lobes, 
236 
Dermoid Tumor: 


Insanity ; 


See Tumors, dermoid 


Dextrose: See Blood sugar; Carbohydrates ; 
etc. 

Diabetes Insipidus, *867 

bilateral localized lesions in hypothalamus 


with complete destruction of neurohypoph- 
ysis in pituitary dwarf with severe perma- 
nent diabetes insipidus, 1334 
Diabetes Mellitus: See also Blood sugar 
and acromegaly, 1134 
cyst of pulvinar of thalamus; report of case 
with obstructive internal hydrocephalus and 
diabetes mellitus of intermittent severity, 
*1086 
Diencephalon: See under Brain 
Diet and Dietetics, anatomic changes secondary 
to temporal lobectomy, 1142 
Dipsomania: See Alcoholism 
Disease, common cause in functional insanities, 
326 
Disk, Intervertebral: See under Spine 
Dislocations, prevention of dislocations 
fractures in metrazol convulsions, *362 
Dobin, N. B.: Effect of very high temperatures 
on brain of man and animals, 463 
Doryl: See Choline and Choline Derivatives 
Dripps, R. D.: Electrical activity of cortex and 
changes in cortical blood flow induced by 
metrazol and other exciting agents, 684 
Drugs, experimental studies on headache; fur- 
ther analysis of mechanism of headache in 
migraine, hypertension and fever, *929 
Dulness, periodic, as epileptic equivalent, 1344 
Dura Mater: See also Meninges 
dural headache and innervation of, *43 
Dyspituitarism: See Pituitary Body 
Dystonia, surgical treatment of dystonia, 
alysis agitans and athetosis, 926 
Dystrophy, Muscular: See also Myotonia 
muscular ; muscle strength in myotonia 
atrophica (dystrophia myotonica) improved 
by testosterone propionate, 1336 
muscular, progressive; electrocardiographic 
findings, 897 


and 


par- 


Ear: See also Deafness; 
defective closure of 
volvement of central olfactory, 
mesencephalic, visual reflex, 
cerebellar systems, *636 
Diseases: See Otitis Media 
Internal: See also Equilibrium; Nystagmus 
internal; comparative anatomy of sensory 
areas of vertebrate inner ear, 648 
vestibular reactivity in schizophrenia, *611 
Echlin, F. A Focal cerebral ischemia and 
reactive gliosis following experimental vas- 
cular spasm, 479 
Electrocardiogram: See 
Electroencephalogram : 
Electrolytes : 


ete. 

neural tube; case of in 
trigeminal 
auditory and 


under Heart 
See Brain, physiology 
See also Blood, chemistry 


behavior in familial periodic paralysis, *830 
Elonen, A. §S.: Surgical treatment of lead 
encephalopathy with reference to preven- 


tion of sequelae, 680 

Elvidge, A.: Electroencephalographic 
of injury to head, *328 

Emotions, affective states and skin temperature, 


studies 


659 
anatomic changes secondary to temporal lo- 
bectomy, 1142 


psychiatric survey of bronchial asthma, 658 
Encephalitis : See also Encephalomyelitis ; 
Meningoencephalitis 


after infection of upper respiratory tract, 
*547 
after otitis media or mastoiditis, *559 


and benign lymphocytic meningitis, *561 
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Encephalitis—Continued 
cases in which multiple sclerosis developed, 


*557 
chronic; pathologic report of case with pro- 
tracted somnolence, *848 
epidemic, prognosis in, 1331 
infectious and postinfectious conditions other 
than encephalitis, *563 
lethargic, *561 
one hundred cases of condition diagnosed as 
acute encephalitis; clinicopathologic study, 
*541 
periaxialis diffusa, *559 
pneumonia encephalitis, *543 
postinfectious, other cases of, *550 
post-traumatic nonsuppurative, *561 
suppurative, after fracture of skull, *560 
surgical procedure for postencephalitic tremor, 
with notes on physiology of premotor 
fibers, 455 
toxic, caused by exogenous poisons, *559 
Encephalocele: See Brain, hernia 
Encephalography: See Brain, roentgenography 
Encephalomyelitis, one hundred cases of con- 
dition diagnosed as acute’ encephalitis; 
clinicopathologiec study, *541 
postvaccinal, 1125 
Encephalopathy: See under Brain 
Encephalorrhagia: See Brain, hemorrhage 
Endocrine Glands: See Hormones; and under 
names of glands 
Endocrine Therapy: See under names of glands 
and hormones, as Adrenal Preparations ; 
Insulin; Pituitary Preparations ; Thyroid 
Enuresis: See Urination, incontinence 
Enzymes: See also Blood, enzymes 
mechanism of cocarboxylase action, 
Ependymoma, *1253 
Ephedrine sulfate; migraine headache; effect of 


1119 


various agents, *932 
Epilepsy: See also Convulsions; Sclerosis, tu- 
berous 


among college students, 6690 
biochemistry of, 660 


blood phosphorus in, 889 


cerebral dysrhythmias in relatives of epi- 
leptic persons, *1109 

constitutional differences between  deterio- 
rated and nondeteriorated patients with 


epilepsy: handwriting, *507 

effect of deinsulinized pancreatic 
epileptic states, 1337 

heredity of Sturge-Weber disease, 661 

inheritance of cerebral dysrhythmia 
epilepsy, *1155 

jacksonian seizures of reflex origin, *140 

metrazol as diagnostic aid in cases of, 906 

metrazol treatment of, 1337 

pathologic factors found in 
gation of, 653 

periodic dulness as epileptic equivalent, 1344 

place of electroencephalography in clinical 
neurology; retrospective and _ prospective 
study, 1345 

psychiatric problems in clinic for convulsive 
disorders, 903 

psychoses sociated with epilepsy, 657 

relation of intracranial tumors and sympto- 
matic epilepsy, *300 


extract on 


and 


surgical investi- 


relatives of institutionalized epileptic per- 
sons, 66 
results of treatment at Grafton State Hos- 


pital, 234 
surgical division of commissural pathways in 
corpus callosum; relation to spread of 
epileptic attack, *740 
Epiloia: See Sclerosis, tuberous 
Epiphysis: See Pineal Gland 
Equilibrium: See also Cerebellum; 
ternal: Nystagmus; ete. 
syndrome of finger agnosia, disorientation 


Ear, in- 


for 


right and left, agraphia and acalculia; 
local diagnostic value, *398 

Ergot and Ergot Preparations, migraine head- 
ache; effect of various agents, *929 


Erickson, T. C.: Relation of intracranial tumors 
and symptomatic epilepsy, *300 


| 
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Erythrocytes: See Anemia; etc. 
Esophagus, special innervation of striated mus- 
cle fibers, 650 
Estrin: See Estrogens 
Estrogens: See also Hormones, sex; Pregnancy, 
urine in 
effect of estrin 
tary of male 
section, 895 
effect of treatment of depression in 
pause with estrogenic hormone, 665 
effect on skeletal age of immature rats, 1133 


[estrogen] on anterior pitui- 
rats after pituitary stalk 


meno- 


Evans, J. P.: Aberrant location of subdural 
hematoma, *1296 
Exercise: See also Athletics 
Babinski sign; influence of exertion and of 
locomotion on plantar reflex in normal and 
in mentally defective persons, 1150 
Exophthalmos associated with intracranial 
tumors, 899 
production in dog by acetylcholine, 888 
Extrapyramidal Tract: See Corpus Striatum ; 
Lenticular Nucleus 
Extremities: See also Legs 
blood supply ; surgical intervention on sympa- 
thetic nervous system for peripheral vascu- 
lar disease, 1332 
Paralysis: See also Paralysis; Poliomyelitis 
paralysis ; behavior of electrolytes in famiiial 
periodic paralysis, *830 
paralysis; nervous complications of Weil’s 
disease, 1131 
primary cortical centers for movements of 
upper and lower limbs in man; observa- 
tions based on electrical stimulation, *243 
Extroversion: See under Personality 


Eyelids, innervation complex of lid and jaw. 
*1271 
Eyes: See also Reflex: Vision; and under spe- 


cial structures of eyes, i.e., Retina; etc. 
abnormalities; congenital facial hemihyper- 
trophy associated with ocular anomalies ; 
report of 2 cases, 896 
Movements: See Nystagmus; etc. 


Face, congenital facial hemihypertrophy asso- 
ciated with ocular anomalies; report of 2 
cases, 896 

Faradic Shock: See Mental Diseases 

Farrell, M. J.: Babinski sign; influence of 
exertion and of locomotion on plantar re- 
flex in normal and in mentally defective 
persons, 1150 

Fat: See Lipoids 

Fatigue, retardation produced by vitamin Bu, 
889 


Fazekas, J. F.: Cerebral metabolism in mongo- 
lian idiocy and phenylpyruvic oligophrenia, 
*1213 

Prolonged 
*1098 

Feeblemindedness: See also Idiocy 

cerebral metabolism in mongolian idiocy and 
phenylpyruvic oligophrenia, *1213 

clinical study of involvement of nervous sys- 
tem in congenital syphilis, 1329 

genetics of phenylpyruvic oligophrenia, 

Fellowships, opportunities for, 183 

Sigmund Freud Memorial Fellowships for 
Psychoanalytic Training, 1112 

Femur, prevention of dislocations and fractures 
in metrazol convulsions, *362 

Ferrebee, J. W.: Behavior of electrolytes in 
familial periodic paralysis, *830 

Fever, effect of very high temperatures on 
brain of man and animals, 463 

experimental studies on headache; further 
analysis of mechanism of headache in mi- 
graine, hypertension and fever, *929 

prolonged hyperthermia, 891 

Therapeutic: See under Syphilis; etc. 

Fibroblastoma, perineural, origin of, 1121 

Fibromyositis: See Myositis fibrosa 

Filum Terminale: See Spinal Cord 


coma and cerebral metabolism, 


1126 
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Fingers and Toes, monoplegia of fingers and 
tactile agnosia, 893 
syndrome of finger agnosia, disorientation for 
right and left, agraphia and acalculia; local 
diagnostic value, *398 
Finley, K. H.: Neurohistopathologic changes 
resulting from insulin and metrazol “‘treat- 
ment” in monkeys, 696 
Flatau-Schilder’s Disease: See 
periaxialis diffusa 
Foot, N. Primary melanotic tumors of 
meninges; resemblance to meningiomas; 
report of 2 cases in which operation was 
performed, *104 
Foramen, Intervertebral: See under Spine 
Magnum: See Medulla Oblongata 
Fractures: See also under Cranium; 
etc. 
prevention of dislocations and fractures in 
metrazol convulsions, *362 
Freeman, G. L.: Inhibitory functions of corpus 
striatum, *323 
Freeman, H.: Physiologic aspects of schizo- 
phrenic withdrawal, *621 
Freeman, W.: Defective closure of neural tube; 
case of involvement of central olfactory, 
trigeminal mesencephalic, visual reflex, 
auditory and cerebellar systems, *636 
Freud, Sigmund Freud Memorial Fellowships 
for Psychoanalytic Training, 1112 
Friedman, E.: Effect of autonomic drugs on 
cerebrospinal fluid pressure in cases of 
schizophrenic and nonschizophrenic psy- 
choses; effect of histamine, 1148 
Fulton, J. F.: Recent experimental studies on 
functions of frontal lobes, 222 
Furst, W.: Force required to crush vertebrae ; 
its probable mechanical relation to post- 
metrazol fracture, 687 
Insulin shock treatment; case of death due to 
pulmonary gangrene, 908 


Ganglion: See also Gasserian Ganglion; 
vous System; Neurons 
origin of nerve fibers to glomus aorticum of 
eat, 1115 
Sympathetic: 


Encephalitis 


Femur ; 


Ner- 


See Nervous System 

Ganglionectomy: See Extremities, blood supply 

Gangrene, insulin shock treatment; case of 
death due to pulmonary gangrene, 908 

Gardner, W. J.: Bilateral acoustic neurofi- 

bromas; further clinical and pathologic 

data on hereditary deafness and Reckling- 

hausen’s disease, *76 

poisoning; vascularization and vulnera- 

bility of cornu ammonis in opossum, *483 

Gasserian Ganglion: See also Neuralgia, tri- 
geminal 

observations on chick gasserian ganglion with 

reference to bipolar neurons, 1115 

Gastric Crisis: See Tabes Dorsalis 

Gastrointestinal Tract, untoward reactions of 
tryparsamide, 1135 

Gaucher’s Disease: See Anemia, splenic 

Geniculate Body: See Corpus Geniculatum 

Genitals: See under names of genitals 

Gerity, M. K.: Behavior of electrolytes in 
familial periodic paralysis, *830 

Gerstmann, J.: Syndrome of finger agnosia, 
disorientation for right and left, agraphia 
and acalculia; local diagnostic value, *398 


Gas, 


Gibbs, E. L.: Inheritance of cerebral dys- 
rhythmia and epilepsy, *1155 
Gibbs, F. A.: Inheritance of cerebral dys- 


rhythmia and epilepsy, *1155 
Glia: See Neuroglia 
Glioblastoma multiforme, *1249 
Glioma, *1248 
forms of growth in gliomas and their signifi- 
cance, 1122 
intracranial, use of high 
rays in treatment, 675 
primary tumors of optic nerve (phenomenon 
of Recklinghausen’s disease), 1121 
relation of intracranial tumors and sympto- 
matic epilepsy, *300 
Gliosis: See Neuroglia 
Globus Pallidus: See Lenticular Nucleus 


voltage roentgen 


sex hormone studies in male homosexuality, 7 
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Glomus Aorticum: See under Aorta 

Goiter: See Thyroid 

Gold and Gold Compounds, method of replac- 
ing nerve fibers with fused gold, *442 

Goldstein, H. H.: Metrazol as diagnostic aid 
in cases of epilepsy, 906 


Gonadogen: See Pregnancy, blood in 
Gonadotropic Substances: See Hormones, sex; 
Pituitary Preparations; Pregnancy, blood 


in; Pregnancy, urine in 

Gonda, V. E.: Familial progressive spinal mus- 
cular atrophy; report of case, 674 

Green, W. : Effects of anoxia induced by 
nitrogen inhalation in treatment of psy- 
choses, *1022 

Groff, R. A.: Cysticercus in fourth ventricle ; 
report of case, 444 

Dangers of subarachnoid injection of alcohol 

for relief of pain, 682 

Gross, S. W.: Cerebral arteriography by means 
of rapidly excreted organic iodide, 217 

Growth, relation between growth promoting ef- 
fects of pituitary and thyroid hormone, 
1132 

Guanidine and Guanidine Compounds, methyl 
guanidine sulfate and its possible use as 
therapeutic agent for mental disorders, 206 

Guillain-Barré Syndrome: See Nerves, roots 

Gumma: See under Brain; Cranium; etc. 

Gustafson, W. A.: Neurologic significance of 
platybasia, *1184 


Halpern, L.: 
jaw, *1271 

Hand, partial thenar atrophy, *1224 

Hassin, G. : Cerebral changes in 
Mountain spotted fever, *1290 


Innervation complex of lid and 


Rocky 


Head: See also Cranium 
Injuries: See also Brain, injuries; Cranium, 
fractures; Cranium, injuries 
injuries, electroencephalographic studies of, 
*328 


injuries; place of electroencephalography in 
clinical neurology; retrospective and pros- 
pective study, 1345 

injuries; prolonged stupor produced by sub- 
dural hygroma; relief by trephine and 
drainage, 444 

injuries; traumatic parkinsonism, 662 

Headache: See also Migraine 

dural, and innervation of dura mater, *43 

experimental studies ; further analysis of hist- 
amine headache and its pain pathways, 
*701 

experimental studies; further analysis of 
mechanism of headache in migraine, hy- 
pertension and fever, *929 

migraine headache; effect of various agents, 
*929 

relation of experimental histamine headache 


to migraine and nonmigraine headache, 
*316 

Hearing: See Deafness 

Heart, electrocardiographic findings in  pro- 


gressive muscular dystrophy, 897 
Hebb, D. O.: Human behavior after extensive 
bilateral removal from frontal lobes, *421 
Heilbrunn, G.: Insulin therapy of schizophrenia 
in Elgin State Hospital with reference to 
relapses and failures, 200 
Heine-Medin’s Disease: See Poliomyelitis 
Hemangioma, supratentorial, with hemorrhage ; 
presentation of 2 cases, 469 
Hematoencephalic Barrier: See Meninges, per- 


meability 
Hematoma, Subdural: See Meninges, hemor- 
rhage 


Hemianopia, binasal, 898 
rhinogenous bitemporal, in course of rhinog- 
enous neuritis and its pathogenesis; re- 
port of case, 898 
Hemiplegia: See also Extremities, 
Paralysis 
atrophy of thalamus in case of acquired 
hemiplegia associated with diffuse poren- 
cephaly and sclerosis of left cerebral hemi- 
sphere, 1117 
superior alternating, 1124 


paralysis ; 
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Hemorrhage: See also Brain, hemorrhage 
neuropsychiatric complications following se- 
vere loss of blood, *1069 
Subarachnoid: See Meninges, hemorrhage 
Herren, R. Y.: Surgical division of commis- 
sural pathways in corpus callosum; rela- 
tion to spread of epileptic attack, *740 
Himwich, H. E.: Cerebral metabolism in mon- 
golian idiocy and phenylpyruvic oligophre- 
nia, *1213 
Prolonged coma and cerebral metabolism, 
*1098 
Histamine, effect of autonomic drugs on spinal 
fluid pressure in cases of schizophrenic and 
nonschizophrenic psychoses; effect of his- 
tamine, 1148 
experimental studies on headache; further 
analysis of histamine headache and its 
pain pathways, *701 
phosphate ; migraine headache; effect of vari- 
ous agents, *935 
relation of experimental histamine headache 
and nonmigraine headache, 


Hoefer, P. F. A.: Action potentials of muscles 
in athetosis and Sydenham’s chorea, *517 

Holmes-Adie Syndrome: See under Reflex 

Homicide: See Crime and Criminals 

Homosexuality: See Sex, perversion 

Hormones: See also Adrenal Preparations ; 
Androgens; Estrogens; Insulin; Pituitary 
Preparations; Pregnancy, blood in; Preg- 
nancy, urine in; ete. 

sex; part played by age and female sex hor- 
mones in resistance to infection, 196 

Hoskins, R. G.: Physiologic aspects of schiz- 
ophrenic withdrawal, *621 

Hospitals, postgraduate institute on psychiatry 
for state hospitals, 829 

Hughes, J. F.: Electroencephalography, 683 

Humerus, prevention of dislocations and frac- 
tures in metrazol convulsions, *362 

Hydrocephalus, cyst of pulvinar of thalamus; 
report of case with obstructive internal hy- 
drocephalus and diabetes mellitus of inter- 
mittent severity, *1086 

neurologic significance of platybasia, *1184 
spontaneous cerebral ventriculostium, *532 

Hygroma: See Bursa 

Hyperinsulinism: See under Insulin 

Hyperpyrexia: See Fever 

Hypertension: See Blood pressure, high 

Hyperthermia: See under Fever 

Hyperthyroidism: See under Thyroid 

Hypertrophy: See Acromegaly ; and under names 
of organs and regions, as Face; Muscles; 
etc. 

Hypnotics, clinical study; effect on gross sleep 
movements, length of sleep, blood pressure, 
respiratory rate and pulse rate, 1120 

Hypogastric Plexus, childbirth after presacral 
neurectomy, 1130 

Hypoglycemia: See Blood sugar; Insulin 

Hypomania: See Mental Diseases 

Hypophysis: See Pituitary Body 

Hypopituitarism: See Pituitary Body 

Hypothalamus: See also Pituitary Body 

anatomic relations of hypophysial stalk and 
median eminence, 671 
bilateral localized lesions in hypothalamus 
with complete destruction of neurohypoph- 
ysis in pituitary dwarf with severe per- 
manent diabetes insipidus, 1334 
capillary beds of paraventricular and supra- 
optic nuclei of, 186 
descending pathways from hypothalamus to 
medulla and spinal cord; observations on 
blood pressure and bladder responses, 652 
diabetes insipidus, *867 
pallidohypothalmic tract, or X bundle of Mey- 
nert, in rhesus monkey, *1219 
Hypothyroidism: See under Thyroid 
Hysterectomy: See under Uterus 
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Icterus: See Jaundice 
Idiocy: See also Feeblemindedness 

juvenile familial amaurotic idiocy (Vogt- 


Spielmeyer disease); review of literature 
and clinical report of case, *1274 
Mongolian: See Mongolism 
Imbecility: See Idiocy 
Immunity, part played by age and female 
hormones in resistance to infection, 196 
Impotence, treatment by certain endocrine prod- 


sex 


ucts; preliminary report, 1138 

Impulsions, specific disorder of behavior of 
children, *990 

Inanition: See Starvation 

Infantile Paralysis: See Poliomyelitis 

Infantilism, Pituitary: See under Pituitary 
Body 


Infection, foci in psychiatric patients, 191 


Influenza, influenzal meningitis, 1127 
Infundibulum: See Hypothalamus 
Insanity: See also Dementia Praecox; Mental 
Diseases 
Alcoholic: See Alcoholism; Korsakoff Syn- 


drome 

borderland between schizophrenias and manic- 
depressive psychoses, 467 

functional, common cause in, 1326 

psychologic tests of schizoid and cycloid re- 
actions, 464 

Instruments: See also Apparatus 
cystometric studies in cases of neurologic dis- 


ease, *] 
Insulin: See also Diabetes Mellitus; Pancreas 
advantages and danger of combined anoxic 


and insulin shock; report of animal experi- 
ments with possible method of treatment 
for schizophrenia, *811 

changes in permeability in 
metrazol and insulin convulsions, 446 

comparative study of hypoglycemic shock 
treatment and control observation in schiz- 
ophrenia, 665 

effect of repeated insulin hypoglycemia on 
lipid composition of rabbit tissues, 650 

effect of vitamin Bi, sucrose and sorbitol on 
certain complications of insulin hypogly- 
cemia; clinical report, 910 

hypoglycemic shock and grasp-reflex; effect 
of insulin shock on bulbocapnine catalepsy 
in monkeys, 652 

metabolism of brain in insulin hypoglycemia, 
as demonstrated by method of internal jug- 


brain induced by 


ular venous puncture, 230 
neurohistopathologic changes resulting from 
insulin and metrazol ‘treatment’? in mon- 


keys, 696 

shock therapy in Korsakoff’s psychosis, 667 

shock treatment; case of death due to pul- 
monary gangrene, 908 

therapy of schizophrenia in Elgin State Hos- 
pital with reference to relapses and failures, 
200 


treatment of mental cases with sub-shock 
doses, 665 
Intelligence, intellectual frustration; behavior 
difficulties in superior children, 912 
Tests: See Mental Tests 


Intervertebral Disks: See under Spine 

Intoxication: See Alcoholism; Insulin 

Iodine and Iodine Compounds: See Brain, 
teriography 


Jacobson, B. M.: Treatment of trigeminal neu- 


ralgia with vitamin Bi (thiamine hydro- 
chloride), *1307 
Jakcb-Creutzfeldt’s Disease: See Pseudoscle- 


rosis 
Jasper, H. H.: Electroencephalographic studies 
of injury to head, *328 
Place of electroencephalography in clinical 
neurology; retrospective and prospective 
study, 1345 
Jaundice, spirochetal; nervous complications of 
Weil’s disease, 1131 
untoward reactions of tryparsamide, 1135 
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Jaws, innervation complex of lid and jaw, *1271 
prevention of dislocations and fractures in 

metrazol convulsions, *362 

Jessico, C. M.: Myelographic diagnosis of in- 
tramedullary tumors of spinal cord, 1148 

Journals: See Periodicals 

Jurisprudence, Medical: See Alcoholism; Crime 
and Criminals; etc. 


Kahn, E. A.: Use of colloidal thorium dioxide 
in diagnosis of expanding cystic intra- 
cranial lesions, 922 

Kaplan, L. A.: Methyl guanidine sulfate 
its possible use as_ therapeutic 
mental disorders, 206 

Keegan, J. J.: Meningioma in child, *439 

Kennard, M. A.: Relation of age to motor 
impairment in man and in subhuman pri- 
mates, *377 

Kenyon, A. T.: Impotence; its treatment by 
certain endocrine products; preliminary re- 
port, 1138 

Kershman, J.: Electroencephalographic 
of injury to head, *328 

Klemme, R. M.: Surgical treatment of dystonia, 
paralysis agitans and athetosis, 926 

Kliiver, H.: Anatomic changes secondary to 
temporal lobectomy, 1142 

Korsakoff Syndrome, insulin 
Korsakoff’s psychosis, 667 

role of vitamin Bi in etiology and treatment 
of Korsakoff psychosis, 199 

Krasno, L.: Inhibitory functions of 
striatum, *323 

Kubie, L. S.: Repetitive core of neurosis, 1349 


and 
agent for 


studies 


shock therapy in 


corpus 


Labyrinth: See Ear, internal 

Lactation, so-called lactation neuritis, 894 

Landes, H. E.: Cystometric studies in cases of 
neurologic disease, *118 

Landry Syndrome: See Paralysis, acute as- 
cending 

Larrabee, M. G.: Electrical activity of cortex 


and changes in cortical blood flow induced 
by metrazol and other exciting agents, 684 

Lassek, A. } Human pyramidal tract; nu- 
merical investigation of Betz cells of motor 
area, *71 


Lathyrism, primary lateral sclerosis of South 
India; lathyrism without Lathyrus, 1130 
Leach, D.: Sexual psychopathic patient as 


psychiatric problem, 923 
Lead, surgical treatment of lead encephalopathy 
with reference to prevention of sequelae, 
680 
Legs: See also Extremities 
central nervous system in congenital absence 
of 1 leg. 1123 
Lennon, H. C.: Decerebrate tonic extensor con- 
vulsions as sign of occlusion of basilar 
artery; report of case with autopsy, *1102 
Lennox, W. G.: Inheritance of cerebral dys- 
rhythmia and epilepsy, *1155 
Lenticular Nucleus, pallidohypothalamic tract, 
= X bundle of Meynert, in rhesus monkey, 
91¢ 
relative vascularity of subcortical ganglia of 
cat’s brain; putamen, globus pallidus, sub- 
stantia nigra, red nucleus and geniculate 
bodies, 1115 
spastic pseudosclerosis (disseminated en- 
cephalomyelopathy ; corticopallidospinal de- 
generation) ; familial and nonfamilial inci- 
dence (clinicopathologic study), *578 
symmetric necrosis of globus pallidus in bar- 
biturate poisoning, 654 
Leukodystrophy: See Encephalitis 
diffusa 
Levine, A.: Motor phenomena 
inhalation, *1009 
Levy, S.: Juvenile familial amaurotic idiocy 
(Vogt-Spielmeyer disease) ; review of liter- 
ature and clinical report of case, *1274 
Lewy, F. H.: Changes in nervous system fol 
lowing carbon disulfide poisoning in ani- 
mals and in man, *725 
Dangers of subarachnoid 
for relief of pain, 682 


periaxialis 


during nitrogen 


of alcohol 


injection 
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. Lichtenstein, B. W.: Paraphysial cysts arising 


from anterior portion of roof of third ven- 
tricle; clinical and pathologic review of 6 
cases, 678 
“Spinal dysraphism ;” spina bifida and mye- 
lodysplasia, *792 
Teratoma of pineal body; clinicopathologic 
report, *153 
Liebert, E.: Neuropathologic study of 6 cases 
of psychoses in which metrazol was used, 
*1031 
Liebowitz, S.: Diabetes insipidus, *867 
Light, relations between optic stimuli and in- 
crease or decrease of pigment in fishes; 
further experiments, 652 
Lindsley, D. 3 Electroencephalograms' of 
“constitutionally inferior’’ and _ behavior 
problem children; comparison with those of 
normal children and adults, *1199 
Lipids: See Blood, fats and lipoids; Lipoids 
Lipoids: See also Cholesterol 
effect of repeated insulin hypoglycemia on 
lipid composition of rabbit tissues, 650 
Lissauer’s Paralysis: See Dementia Paralytica 
List, C. F.: Use of colloidal thorium dioxide 
in diagnosis of expanding cystic intra- 
cranial lesions, 922 
Little, O. A. G.: Juvenile familial amaurotic 
idiocy (Vogt-Spielmeyer disease) ; review of 
literature and clinical report of case, *1274 
Liver Therapy: See Anemia 
Lobectomy: See Brain, surgery 
Locomotion: See also Movements 
Babinski sign; influence of exertion and of 
locomotion on plantar reflex in normal and 
in mentally defective persons, 1150 
Loeb, R. F.: Behavior of electrolytes in fa- 
milial periodic paralysis, *830 
Lowenstein, O.: Pupillography; its significance 
in clinical neurology, 227 
Loman, J.: Metabolism of brain in insulin 
hypoglycemia, as demonstrated by method 
of internal jugular venous puncture, 230 
Louping Ill: See Encephalomyelitis 
Lubin, A. J.: Adhesive spinal arachnoiditis as 
cause of intramedullary cavitation; com- 
parison with syringomyelia, *409 
Lungs: See also Respiration; Respiratory Tract 
insulin shock treatment; case of death due to 
pulmonary gangrene, 908 
Lymphocytes in Meningitis: See Meningitis 


McConnell, J. W.: William Gibson Spiller, 175 
McGavack, T. H.: Diabetes insipidus, *867 
Maceguire, Patricia ; chronic encephalitis ; patho 
logic report of case with protracted som- 
nolence, *848 
McKinley, J. C.: Arthur Stephen Hamilton, 
1323 
McNaughton, F.: Dural headache and innerva- 
tion of dura mater, *43 
Macrogenitosomia: See Adolescence, precocious 
puberty 
Madden, J. J.: Methyl guanidine sulfate and its 
possible use as therapeutic agent for mental 
disorders, 206 
Malaria, Quartan: See under Syphilis 
Therapeutic: See Dementia Paralytica 
Maletz, L.: Total push treatment at Danvers 
State Hospital, 231 
Malnutrition: See Dystrophy; Vitamins; etc. 
Mania: See Insanity 
Marcovich, A. W.: Myelographic diagnosis of 
intramedullary tumors of spinal cord, 1148 
Martin, J.: Experimental and clinical observa- 
tions on syndrome of obstruction of pineal 
gland, 1146 
Mastoiditis: See also Otitis Media 
encephalitis after otitis media or mastoiditis, 
*559 
Mecholyl: See Choline and Choline Derivatives 
Medulla Oblongata, autonomic responses to elec- 
trical stimulation of lower brain stem, 651 
dermoid tumor in foramen magnum with as 
tereognosis and dissociated sensory loss, 
*162 
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Medulla Oblongata—Continued 
descending pathways from hypothalamus to 
medulla and spinal cord; observations on 
blood pressure and bladder responses, 652 
sensory and motor roots of glossopharyngeal 
nerve and vagus-spinal accessory complex, 
*1018 
Medulloblastoma, *1249 
Melancholia: See Depression; Insanity 
Melanin pigment in central nervous system of 
vertebrates, 648 
pigmentation of substantia nigra in primates, 
65 
relations between optic stimuli and increase 
or decrease of pigment in fishes; further 
experiments, 652 
Meninges: See also Arachnoid; Dura Mater; 
Pia Mater 
angioblastic meningioma with symptoms of 
parkinsonism, 194 
Hemorrhage: See also Brain, hemorrhage 
hemorrhage; aberrant location of subdural 
hematoma, *1296 
hemorrhage; spontaneous subarachnoid hem- 
orrhage, 919 
hemorrhage; subarachnoid and _ intracranial 
hemorrhages due to metrazol, *627 
meningioma in child, *439 
multiple meningioma with sarcomatous transi- 
tion in 1 nodule, 1122 
permeability; clinical aspects and mechanism 
of development of hypertension of spinal 
fluid in hypertensive disease, 197 
primary melanotic tumors; resemblance to 
meningiomas; report of 2 cases in which 
operation was performed, *104 
prolonged stupor produced by subdural hy- 
groma; relief by trephine and drainage, 
444 
Meningioma, *1255 
angioblastic, with symptoms of parkinsonism, 
194 
in child, *439 
multiple, with sarcomatous transition in 1 
nodule, 1122 
primary melanotic tumors of meninges; re- 
semblance to meningiomas; report of 2 
cases in which operation was performed, 
*104 
relation of intracranial tumors and sympto- 
matic epilepsy, *300 
Meningitis: See also Arachnoid, inflammation ; 
Meningoencephalitis 
benign lymphocytic, *561 
cause of reduction of sugar content of spinal 
fluid in, 28 
influenzal, 1127 
nervous complications of Weil’s disease, 1131 
neurologic complications of infections of tem- 
poral bone and paranasal sinuses, 1327 
Meningococci: See under Meningitis 
Meningeencephalitis : See also Encephalitis; 
Meningitis 
cerebral changes in Rocky Mountain spotted 
fever, *1290 
recurring encephalomeningoradiculitis with 
fibromyositis following poliomyelitis; bac- 
teriologic study of 64 cases, 662 
Meningoencephalomyeloradiculitis: See Nervous 
System, diseases 
Menopause, effect of treatment of depression in 
menopause with estrogenic hormone, 665 
Mental Deficiency: See Feeblemindedness 
Mental Diseases: See also Children; Dementia 
Paralytica; Dementia Praecox; Feeble- 
mindedness; Insanity; Neuroses and Psy- 
choneuroses ; Psychiatry; etc. 
androgen excretion in urine in various neu- 
ropsychiatric conditions; preliminary  re- 
port, 689 
Babinski sign; influence of exertion and of 
locomotion on plantar reflex in normal and 
in mentally defective persons, 1150 
convulsion therapy by means of electric 
shock, 1338 


1364 INDEX TO 


Mental Diseases—Continued 
effect of autonomic drugs on spinal fluid 
pressure in cases of schizophrenic and non- 
schizophrenic psychoses; effect of hist- 
amine, 1148 
effect of treatment of depression in meno- 
pause with estrogenic hormone, 665 
effects of anoxia induced by nitrogen inhala- 
tion in treatment of psychoses, *1022 
electroencephalography in psychoses, locali- 
zation of cerebral atrophy, 900 
faradic shock in treatment of functional men- 
tal disorders; treatment by excitation fol- 
lowed by intravenous use of barbiturates, 
*760 
foci of infection in psychiatric patients, 191 
metrazol therapy for conditions other than 
schizophrenia, 1127 
psychiatric aspects of porencephaly, 657 
psychiatric comparison of artificial menopause 
and effects of hysterectomy, 1127 
psychoses associated with epilepsy, 657 
results of shock therapy in treatment of 
affective disorders, 664 
treatment of mental cases with 
doses of insulin, 665 
Mental Tests: See also Personality 
psychologic tests of schizoid and cycloid re- 
actions, 464 
Rorschach experiment, 916 
significance of special mental tests for diag- 
nosis and prognosis in schizophrenia, 657 
Meredith, J. M.: Diffuse tuberculosis of pitui- 
tary gland simulating tumor, with postop- 


sub-shock 


erative recovery, *1076 
Merritt, H. H.: Alcoholic cerebellar degenera- 
tion, *1230 


Periodic dulness as epileptic equivalent, 1344 

Merwarth, H. R.: Clinical syndrome of occlu- 
sion of rolandic veins, 459 

Merzbacher-Pelizaeus’ Disease: 
litis periaxialis diffusa 

Metabolism, physiologic aspects of schizophrenic 
withdrawal, *621 

Metals, Poisoning: See under names of metals, 
as Lead; etc. 

Methyl Guanidine Sulfate: 
cox; Mental Diseases 

Metrazol, changes in permeability in brain in- 
duced by metrazol and insulin convulsions, 
446 


See Encepha- 


See Dementia Prae- 


electrical activity of cortex and changes in 
cortical blood flow induced by metrazol and 
other exciting agents, 684 

force required to crush vertebrae; its prob- 
able mechanical relation to postmetrazol 
fracture, 687 

neurohistopathologic changes resulting from 
insulin and metrazol ‘treatment’? in mon- 
keys, 696 

neuropathologic study of 6 cases of psychoses 
in which metrazol was used, *1031 


prevention of dislocations and fractures in 
metrazol convulsions, *362 
subarachnoid and intracranial hemorrhages 


due to metrazol, *627 

Therapy: See Alcoholism; 
cox; Epilepsy; Mental 
and Psychoneuroses; etc. 

Meyers, H. R.: Spinal epidural infections; sur- 
gical and pathologic considerations, 476 
Surgical procedure for postencephalitic 

tremor, with notes on physiology of pre- 
motor fibers, 455 
Meynert’s Bundle: 
ticular Nucleus 
Michael, M., Jr.: Alcoholic cerebellar degener- 
ation, *1230 
Partial thenar atrophy, *1224 
Microglia: See Neuroglia 
Micturition: See Urination 
Midbrain: See Brain 
Migraine, dural headache and 
dura mater, *43 
experimental studies on headache; further 
analysis of mechanism of headache in mi- 
graine, hypertension and fever, *929 


Dementia Prae- 
Diseases; Neuroses 


See Hypothalamus; Len- 


innervation of 
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Migraine—Continued 
mental depression as equivalent of, 1137 
relation of experimental histamine headache 
to migraine and nonmigraine headache, 
#218 


Miller, C. W., Jr.: Subarachnoid and intra- 
cranial hemorrhages due to metrazol, *627 
Mind: See under Disease 
Blindness: See Blindness, psychic 
Mixter, W. J.: Frontal lobotomy in 2 patients 
with agitated depression; therapeutic 
evaluation and further reference to func- 
tion of frontal lobes, 236 
Mongolism, anodontia in, 901 
cerebral metabolism in mongolian idiocy and 
phenylpyruvic oligophrenia, *1213 
Moro Reflex: See Reflex, grasping 
Morons: See Feeblemindedness 
Morrison, D. A. .: Mental 
equivalent of migraine, 1137 
Mount, L. A.: Familial paroxysmal choreo- 
athetosis; preliminary report on hitherto 
undescribed clinical syndrome, *841 
Movements: See also Automatism ; Locomotion ; 
Muscles 
action potentials of muscles in athetosis and 
Sydenham’s chorea, *517 
anatomicoclinical study of _ striocerebellar 
syndrome with bradykinesis and cholester- 
osis of spleen and choroid plexus, 656 
development of behavior in fetal sheep, 189 
Disorders: See Chorea; etc. 
inhibitory functions of corpus striatum, *323 
motor phenomena during nitrogen inhalation, 
*1009 
motor seizures accompanying small cerebellar 
lesions in cats, 189 
primary cortical centers for movements of 
upper and lower limbs in man; observa- 
tions based on electrical stimulation, *243 
relation of age to motor impairment in man 
and in subhuman primates, *377 
Murderers: See Crime and Criminals 
Muscles, abnormalities; generalized muscular 
hypertrophy of infant and congenital hypo- 
thyroidism (Debré-Semelaigne syndrome), 
897 


depression as 


action potentials of muscles in athetosis and 
Sydenham’s chorea, *517 

Atrophy: See Atrophy, muscular 

Dystrophy: See Dystrophy, muscular 

Fatigue: See Fatigue 

fiber ratios in regenerating nerves; status of 
regrowth of sciatic and nerves to gastrocne- 
mius in Macacus 3 months after section, 
185 

myeloradiculoneuritis 
sociation, *599 

partial thenar atrophy, *1224 

sensory innervation of spinal accessory and 
tongue musculature in rabbit, 186 

vascular changes affecting transmission of 
nervous impulses, 1120 

Myasthenia Gravis and thymus gland, 653 
associated with pregnancy, 447 
evaluation of therapy, 666 


with cell-protein dis- 


Myelin: See under Brain; Nerves; Nervous 
System 

Myelodysplasia: See under Spinal Cord 

Myelography: See Spinal Canal Roentgen- 
ography; Spine 

Myelopathy: See under Spinal Cord 


Myerson, A.: Androgen excretion in 
various neuropsychiatric 
liminary report, 689 

Results of treatment of epilepsy at Grafton 
State Hospital, 234 

Myoclonus: See Paramyoclonus 

Myositis fibrosa; recurring encephalomeningo- 
radiculitis with fibromyositis following 
poliomyelitis; bacteriologic study of 64 
cases, 662 

Myotonia Atrophica: See Dystrophy, muscular 

congenita; generalized muscular hypertrophy 
of infant and congenital hypothyroidism 
(Debré-Semelaigne syndrome), 897 

Dystrophica: See Dystrophy, muscular 


urine in 
conditions; pre- 


INDEX TO 


Narcotics: See Hypnotics 
Negroes, therapeutic quartan malaria in therapy 
of neurosyphilis among Negroes, 1134 
Nerves: See also Neuralgia; Neuritis; Paral- 
ysis 
acoustic; bilateral acoustic neurofibromas ; 
further clinical and pathologic data on 
hereditary deafness and Recklinghausen’s 
disease, *76 
acoustic neurinoma, *1257 
Cells: See Neurons 
eranial, congenital defects of; associated 
porencephaly and agenesis of corpus cal- 
losum diagnosed by ventriculography, 894 
defective closure of neural tube; case of in- 
volvement of central olfactory, trigeminal 
mesencephalic, visual reflex, auditory and 
cerebellar systems, *636 
development of nervus terminalis in man, 
668 
experimental studies on headache; further 
analysis of histamine headache and its pain 
pathways, *701 
facial; functional innervation of hypophysis, 
1113 


fiber ratios in regenerating nerves; status of 
regrowth of sciatic and nerves to gastroc- 
nemius in Macacus 3 months after section, 
185 

hypoglossal, in human embryos, 187 

lateral-line organs of living amphibian larvae 
with reference to orange colored granules 
of sensory cells, 185 

method of replacing nerve fibers with fused 
gold, *442 

optic; degeneration of papillomacular bundle 
in apes and its significance in human 
neuropathology, 655 

optic, primary tumors (phenomenon of Reck- 
linghausen’s disease), 1121 

Presacral: See Hypogastric Plexus 

Roots: See also Nerves, cranial 

roots; Guillain-Barré syndrome; polyradic- 
uloneuritis with albuminocytologic disso- 
ciation, *1044 

roots; intramedullary course of upper 5 cer- 
vical dorsal root fibers in rabbit, 186 

roots; myeloradiculoneuritis with cell-protein 
dissociation, *599 

roots; recurring encephalomeningoradiculitis 
with fibromyositis following poliomyelitis ; 
bacteriologic study of 64 cases, 662 

Sciatic: See Sciatica 

sensory and motor roots of glossopharyngeal 
nerve and vagus-spinal accessory complex, 
*1018 

sensory innervation of spinal accessory and 
tongue musculature in rabbit, 186 

Spinal: See Nerves, roots 

substitution of limbs for brachial somites, 
1117 

Trigeminal: See also Neuralgia, trigeminal 

trigeminal; new trigeminal reflex (trigemino- 
tympanic reflex) based on self observation, 
190 

trigeminal, origin, course and terminations of 
secondary pathways in primates, 190 

Nervous System: See also Brain; Cerebellum ; 

Nerves; Reflex; Spinal Cord; etc. 

calcium and synaptic transmission in sym- 
pathetic ganglion, 1120 

changes following carbon disulfide poisoning 
in animals and in man, *725 

clinical study of involvement in congenital 
syphilis, 1329 

defective closuré of neural tube; case of in- 
volvement of central olfactory, trigeminal 
mesencephalic, visual reflex, auditory and 
cerebellar systems, *636 

degeneration of papillomacular bundle in apes 
and its significance in human neuropath- 
ology, 655 

Diseases: See also Epilepsy; Mental Dis- 
eases; Neuritis; Neuroses and Psycho- 
neuroses; etc. 

diseases; cystometric studies in cases of neu- 
rologic disease, *118 
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Nervous System—Continued 
diseases; recurring encephalomeningoradicu- 
litis with fibromyositis following poliomye- 
litis ; bacteriologic study of 64 cases, 662 
electric interaction between 2 adjacent nerve 
fibers, 889 
element of optical illusion in appearance of 
preservation of axis-cylinders in certain 
lesions of central nervous system, *1312 
histogenesis of monopolar neuroblast and ven- 
tral longitudinal path in albino rat, 1114 
initial nervous syndrome of pellagra and as- 
sociated deficiency diseases, 191 
integration of autonomic nervous system in 
schizophrenia; day by day study of schizo- 
phrenic patient, 203 
melanin pigment in central nervous system 
of vertebrates, 648 
neuropsychiatric complications following se- 
vere loss of blood, *1069 
physiologic aspects of schizophrenic with- 
drawal, *621 
pupillography ; its significance in clinical neu- 
rology, 227 
regulatory influence of sympathetic on brain 
centers, 190 
spastic pseudosclerosis (disseminated enceph- 
alomyelopathy; corticopallidospinal degen- 
eration) ; familial and nonfamilial incidence 
(clinicopathologic study), *578 
studies in physiology of embryonic nervous 
system; experimental evidence on contro- 
versy over reflex theory in development, 188 
Surgery: See Brain, surgery 
Syphilis: See Syphilis 
treatment of neuroanemic syndrome in per- 
nicious anemia by vitamin B:, 667 
Tumors: See Ganglioneuroma; Neurinoma ; 
Neurofibromatosis; etc. 
unclassified degenerative disease of central 
nervous system, *1262 
vascular changes affecting transmission of 
nervous impulses, 1120 
Nervousness: See Neuroses and Psychoneuroses 
Neuralgia, trigeminal; dural headache and in- 
nervation of dura mater, *43 
trigeminal in multiple sclerosis, 894 
trigeminal; treatment with vitamin B: (thi- 
amine hydrochloride), *1307 
Neurinoma, acoustic, *1257 
Neuritis, Lumbosacral: See Sciatica 
Multiple : See also Korsakoff Syndrome; 
Nerves, roots 
multiple; is intensive vitamin therapy indi- 
cated for alcoholic polyneuritis? 694 
relief of neuritis of eighth cranial nerve 
with vitamin B:, 1335 
rhinogenous bitemporal hemianopia in course 
of rhinogenous neuritis and its patho- 
genesis ; report of case, 898 
so-called lactation neuritis, 894 
Neurodermatitis, personality factors in neuro- 
dermite, 1326 
Neurofibromatosis, bilateral acoustic neuro- 
fibromas; further clinical and pathologic 
data on hereditary deafness and Reckling- 
hausen’s disease, *76 
primary tumors of optic nerve (phenomenon 
of Recklinghausen’s disease), 1121 
Neuroglia, differentiation between neuroglia and 
connective tissue sheath in cockroach (Peri- 
planeta americana), 184 
focal cerebral ischemia and reactive gliosis 
following experimental vascular spasm, 479 
Neurology, American Board of Psychiatry and 
Neurology, Inc., certification by, 182 
Neurons, axon hillocks of multipolar neurons 
of cat, 1116 
behavior of neural crest in forebrain region 
of Amblystoma, 1114 
calcium and synaptic transmission in sym- 
pathetic ganglion, 1120 
element of optical illusion in appearance of 
preservation of axis-cylinders in certain 
lesions of central nervous system, *1312 
neuronophagia in brain of mouse as result of 
inanition and in normal aging process, 649 
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Neurons—Continued 
neuronophagia in human cerebral cortex in 
senility and in pathologic conditions, 655 
observations on chick gasserian ganglion with 
reference to bipolar neurons, 1115 
Neuropsychiatry, neuropsychiatric complications 
following severe loss of blood, *1069 
Neuroses and Psychoneuroses: See also Mental 
Diseases ; Nervous System, diseases; etc. 
anorexia nervosa with psychiatric observa- 
tions, 1326 
form of defense, 1325 
impulsions; specific disorder of 
thildren, *990 
incidence of psychoses among children both 
of whose parents had affective psychoses, 
1327 
initial nervous syndrome of pellagra and asso 
ciated deficiency diseases, 191 
mental depression as equivalent of migraine, 
1137 
neuropathologic study of 6 cases of psychoses 
in which metrazol was used, *1031 
place of electroencephalography in 
neurology; retrospective and 
study, 1345 
production of ‘experimental 
white rat, 1325 
psychiatric aspects of carbon disulfide 
ing, 913 
repetitive core of neurosis, 1349 
response of chronically fatigued 


behavior of 


clinical 
prospective 


neurosis” in 


poison- 


neurotic 


patients to adrenal cortex therapy, 1133 
toxic psychosis due to thiocyanates; report 
of case, 910 
Neurosurgery: See Brain, surgery 


Neurosyphilis : 
Neustadt, R 


See Syphilis 

Androgen excretion in 
various neuropsychiatric 
liminary report, 689 

Neymann, C. A Borderland between 
phrenias and manic-depressive 
167 

Niemer, W. T.: Cyst of pulvinar of thalamus: 
report of case with obstructive interna) 
hydrocephalus and diabetes mellitus of in- 
termittent severity, *1086 

Niles, C. E.: Comparative 
treatment and control 
schizophrenia, *568 

Niss] Granules: See Neurons 

Nitrites and Nitrite Derivatives, migraine head- 


urine in 
conditions; pre- 


schizo- 
psychoses, 


study of metrazol 
observations of 


ache; effect of various agents (amyl 
nitrite), *935 
Nitrogen, effects of anoxia induced by nitro 


gen inhalation in treatment of 
*1022 
motor phenomena 
*1009 
Therapy: See>Dementia Praecox 
Noonan, W. J.: Impotence; its treatment by 
certain endocrine products; preliminary re 
port, 1138 
Notkin, J.: Comparative 
treatment and_ control 
schizophrenia, *568 
Nucleus Pulposus: See under Spine 
Nycturia: See Urination, incontinence 
Nystagmus: See also Cerebellum; Ear, internal; 
Equilibrium 
vestibular, 190 


psychoses, 


during nitrogen inhalation, 


study of metrazol 
observations of 


Oberholzer, FE.: 
Obesity: See 


Rorschach experiment, 
under Pituitary Body 


916 


OBITUARIES: 
Hamilton, Arthur Stephen, 1323 
Rosett, Joshua, 180 
Spiller, William Gibson, 175 
Wagner-Jauregg, Julius, 1319 
Obsessions: See under Neuroses and 
neuroses 
Occipital Bone, neurologic significance of platy- 
basia, *1184 


Psycho- 
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Old Age, neuronophagia in human cerebral cor- 
tex in senility and in pathologic conditions, 
655 
Simmonds’ disease (pituitary cachexia) in 
aged man with dementia praecox, 654 
Oldberg, E.: Neurologic significance of platy- 
basia, *1184 
Olfactory Bulb: See under Nerves 
Tract: See under Brain 
Oligodendroglia: See Neuroglia 
Oligodendroglioma, *1252 
Oligophrenia: See Feeblemindedness 
Olivary Bodies: See Medulla Oblongata 
Optic Disk: See Nerves, optic 
Orientation, syndrome of finger agnosia, dis- 
orientation for right and left, agraphia 
and alcalculia; local diagnostic value, *398 
Osmosis and Permeability: See Meninges, per- 
meability ; ete. 
Otitis Media: See also Mastoiditis 
encephalitis after otitis media or mastoiditis, 
*559 
Ovary, psychiatric comparison of artificial 
menopause and effects of hysterectomy, 1127 
Ovulation, correlations between ovarian activity 
and psychodynamic processes, 658 
Oxycephaly: See Acrocephaly 
Oxygen: See also Respiration 
cerebral metabolism in mongolian idiocy and 
phenylpyruvic oligophrenia, *1213 
deficiency ; advantages and danger of com- 
bined anoxic and insulin shock; report of 
animal experiments with possible method 
of treatment for schizophrenia, *811 
deficiency ; effects of anoxia induced by 
gen inhalation in treatment of 
*1022 
deficiency ; motor phenomena 
inhalation, *1009 
metabolism of brain in insulin hypoglycemia, 
as demonstrated by method of internal 
jugular venous puncture, 230 


nitro 
psychoses, 


during nitrogen 


prolonged coma and _ cerebral metabolism, 
*1098 
Pain: See also Sensation and Sensations; etc 


subarachnoid injection of alcohol 
682 
studies on 
analysis of histamine 
pain pathways, *701 
innervation of annulus fibrosus and posterior 
longitudinal ligament; fourth and _ fifth 
lumbar level, *100 
possibility of diffe 
thalamic tract, 1: 
Palsy: See Paralysis 
Pancreas, effect of deinsulinized 
extract on epileptic states, 1337 
Papez, J. W.: Connections of red 
*776 
Cortical softening with atrophy of internal 
capsule and dorsal thalamus; connections 
of ventral lateral nucleus of thalamus, *977 
Papilloma, *1253 
Paralysis: See also Extremities, 
Hemiplegia ; Poliomyelitis 
acute ascending (Landry’s paralysis) ; clinico- 
pathologic study, *17 
agitans; surgical treatment of dystonia, 
alysis agitans and athetosis, 926 
agitans, unilateral; treatment by 
lateral pyramidal tract, *950 
General: See Dementia Paralytica 
Infantile: See Poliomyelitis 
Periodic: See Extremities, paralysis 
relation of age to motor impairment in 
and in subhuman primates, *377 
syndrome of pseudobulbar palsy, 192 
Paramyoclonus multiplex; familial paroxysmal 
choreoathetosis; preliminary report on 
hitherto undescribed clinical syndrome, *841 
Paraplegia: See Extremities, paralysis 
Paresis: See Dementia Paralytica 
Parietal Lobe: See Brain 


dangers of 

for relief, 
experimental further 
and its 


headache ; 
headache 


ential section of spino 


pancreatic 


nucleus, 


paralysis ; 


par- 


section of 


man 


| 


INDEX TO 
Parkinsonism : See also Encephalitis; Paral- 


ysis, agitans 
angioblastic meningioma 
194 
surgical procedure for postencephalitic tremor, 
with notes on physiology of premotor fibers, 
deo 


with symptoms of, 


traumatic, 662 


what is effect of belladonna root alkaloids 
other than atropine? 1338 
Paskind, H. A.: Constitutional differences be- 


tween deteriorated and  nondeteriorated 
patients with epilepsy; handwriting, *507 


Patterson, R. M Murderers and sexual psy- 
chopathic offenders; psychiatric aspects of 
new procedures in state of Michigan, 920 

Pearson, A. A Development of nervus ter- 


minalis in 
Pearson, G 


man, 668 


Intellectual frustration; behavior 


difficulties in superior children, 912 
Pelizaeus-Merzbacher’s Disease: See Enceph 
alitis periaxialis diffusa 


Pellagra: See also Vitamins, B 
initial nervous syndrome of pellagra and as 
sociate1 deficiency diseases, 191 
Penfield, W Dural headache and 
of dura mater, *43 
Human behavior after 
moval from frontal lobes, 
Relation of intracranial 
tomatic epilepsy, *300 
Pentamethylenetetrazol: See 
Perception: See Color 
tion and Sensations; ete 
syndrome of finger 
right and left, agraphia 
local diagnostic value, *398 
Periodicals, Quarterly Journal of 
Alcohol, 647; correction, 1352 
Perkins, O. C Urinary incontinence of 
bral origin, 452 
Personality factors in 
Petrous Bone See 
Phakoma tuberous 
“phakoma retinae’’ of van der 
port of 3 cases, 899 
Phobias See Neuroses 
Phosphorus and Phosphorus Compounds, in 
Bloor See Blood, phosphorus 
Physostigmine, Therapy: See Myasthenia Gravis 
Pia Mater: See also Meninges 
focal cerebral ischemia and 
following experimental vascular 
Pick’s See Brain, atrophy 
Pigmentation: See Melanin 
relations between stimuli and 
or decrease of in fishes; 
experiments, 652 


innervation 
extensive bilateral re- 
*421 
tumors and symp 
Metrazol 

also Perception ; Sensa 


disorientation for 
and acalculia 


agnosia, 


Studies on 
cere 
neurodermite, 1326 
Temporal Bone 

cerebral sclerosis with 
Hoeve; re 


and Psychoneuroses 


reactive gliosis 
spasm, 479 
Disease 
also 

optic 
pigment 


increast 
further 


Pineal Gland, experimental and clinical ob 
servations on syndrome of obstruction, 
1146 

teratoma of pineal body; clinicopathologic 
report, *153 

Pitressin: See Pituitary Preparations 

Pituitary Body: See also Hypothalamus 

adenoma of, *1254 


relations of hypophysial stalk and 
eminence, 671 

localized lesions in hypothalamus 

complete destruction of neurohy 
pophysis in pituitary dwarf with severe 
permanent diabetes insipidus, 1334 

chloride excretion in hypopituitarism with 
reference to adrenocortical function, 895 

differential basophilism and al 
lied conditions, 1334 

differential diagnosis of Cushing’s syndrome 
(basophilism) of pituitary or adrenal origin, 
335 

effect of estrin [estrogen] on anterior pitui 
tary of male rats after pituitary stalk sec- 


anatomic 
median 

bilateral 
with 


diagnosis of 


tion, 895 
functional innervation of hypophysis, 1113 
malignant adenomas of chromophobe cells, 
654 
mode of extension of hypophysial adenoma; 


further study, 1331 
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Pituitary Body—Continued 
physiologic changes in anterior hypophysis of 
vitamin A-deficient rats, 33 
regulation of thyrotropic function by thy- 
roxine after pituitary stalk section, 886 
role of pituitary stalk in regulation of an- 
terior pituitary with reference to thyro- 
tropic hormone, 196 
Simmonds’ disease (pituitary cachexia) in 
aged man with dementia praecox, 654 
tuberculosis as cause of death, 1124 
tuberculosis, diffuse, simulating tumor, 
postoperative recovery, *1076 
Pituitary Preparations, chemical 
pituitary ‘‘antagonist,”’ 886 
migraine headache; effect of 
(pitressin), *933 
relation between 


with 


studies on 
various agents 


growth promoting effects of 


pituitary and thyroid hormone, 1132 
Platybasia : See Atlas and Axis; Occipital 
Bone 
Plesset, M. R.: Toxic psychosis due to thio- 


cyanates ; 
Plexus: See 

Plexus; ete. 
Plumbism: See 
Pneumocephalus, *1093 
Pneumography : See Brain, 
Pneumonia encephalitis, *543 


report of 
Choroid 


case, 910 


Plexus; Hypogastric 


under Lead 


roentgenography 


Poisons and Poisoning: See also under names 
of various substances, as Carbon Disulfide ; 
Carbon Monoxide; Gas; Lead; ete. 


toxic encephalitis 
sons, ood 


Poliomyelitis : 


caused by exogenous pol 


See also Encephalomyelitis 


potassium chlorate in treatment of acute 
anterior poliomyelitis, 1335 

recurring encephalomeningoradiculitis with 
fibromyositis following poliomyelitis; bac 


teriologic study of 64 cases, 662 


Polydactyly and ventral horn cells in mice, 
184 

Polyneuritis See Korsakoff Syndrome; Neu- 
ritis, multiple 


Polyradiculitis: See Nerves, roots 

Polyuria: See Diabetes Insipidus 

Pons Varolii, autonomic responses to electrical 
stimulation of lower brain stem, 651 

Porencephaly, atrophy of thalamus in case of 
acquired hemiplegia associated with diffuse 


porencephaly and sclerosis of left cerebral 
hemisphere, 1117 
congenital defects of cranial nerves: associ- 


ated porencephaly and agenesis of corpus 
callosum diagnosed by ventriculography, 894 
psychiatric aspects of, 657 
Porter, H. H Alcohol and automobile driver ; 
problem as viewed by judge, 212 
Potassium Chlorate: See Poliomyelitis 
Pregnancy, blood in; treatment of hypogenital- 
ism in male with gonadotropie principle o* 
pregnant mares’ serum (gonadogen), 199 
childbirth after presacral neurectomy, 1130 
myasthenia gravis associated with pregnancy, 


147 
urine in; gonadotropic hormone of urine of, 

S86 
Price, J.: Periodic dullness as_ epileptic 


equiv alent, 1344 


Pringle’s Disease: See Sclerosis, tuberous 
Prostigmine, Therapy: See Myasthenia Gravis 
Protamine Insulinate: See Insulin 
Protein: See also Albumin; Nitrogen: ete. 
in Cerebrospinal Fluid: See Cerebrospinal 
Fluid, proteins 
myeloradiculoneuritis with cell-protein dis- 
sociation, *599 
Pseudobulbar Syndrome: See Paralysis 
Pseudosclerosis, anatomic, clinical and genetic 


investigations, 1328 
spastic (disseminated encephalomyelopathy : 
corticopallidospinal degeneration) ; familial 
and nonfamilial incidence (clinicopathologic 
study), *578 
Psychiatrist, alcohol and automobile driver: 
problem as viewed by psychiatrist, 210 


if 

| 
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1368 INDEX TO 
Psychiatry: See also Crime and Criminals; 
Insanity; Mental Diseases; Neuropsychi- 


atry; Psychoanalysis; etc. 

American Board of Psychiatry and Neurology, 
Inc., certification by, 182 

Massachusetts Society for Research in Psy- 
chiatry, meeting, 647 

postgraduate institute on psychiatry for state 
hospitals, 829 

Psychoanalysis, correlations between 

activity and psychodynamic processes, 


ovarian 
658 


form of defense, 1325 

identification with enemy and loss of sense 
of self, 192 

impulsions; specific disorder of behavior of 
children, *990 


intellectual frustration; behavior difficulties 
in superior children, 912 


murderers and sexual psychopathic offenders ; 


psychiatric aspects of new procedures in 
state of Michigan, 920 

sexual psychopathic patient as_ psychiatric 
problem, 923 

Sigmund Freud Memorial Fellowships for 
Psychoanalytic Training, 1112 

superstitious self protection in psychopath- 
ology, *351 

Psychologist, alcohol and automobile driver; 


problem as viewed by psychologist, 210 
Psychology: See Automatism; Mental Tests; 
Personality ; etc. 
Psychoneuroses: See Neuroses 
neuroses 
Psychoses : See Insanity; Mental Diseases; 
Neuroses and Psychoneuroses; etc. 
Pubertas Praecox: See under Adolescence 
Puberty: See Adolescence 
Pulse rate; clinical study of hypnotics; effect 
on gross sleep movements, length of sleep, 
blood pressure, respiratory rate and pulse 
rate, 1120 
Pupils, pupillography: its significance in clini- 
cal neurology, 227 
Purkinje Cells: See Cerebellum 
Putamen: See Lenticular Nucleus 
Putnam, T. Action potentials of muscles in 
athetosis and Sydenham’s chorea, *517 
Element of optical illusion in appearance of 
preservation of axis-cylinders in certain 
lesions of central nervous system, *1312 
Periodic dulness as epileptic equivalent, 1344 
Treatment of unilateral paralysis agitans by 
section of lateral pyramidal tract, *950 
Pyramidal Tract, changes in pyramidal motor 
system in Huntington’s chorea, 1125 
effects of combined red nucleus and pyramidal 
lesions in cats, 188 
human pyramidal tract; numerical investiga- 
tion of Betz cells of motor area, *718 
impulses in, 887 
spastic pseudosclerosis (disseminated 
phalomyelopathy; corticopallidospinal 
generation) ; familial and nonfamilial 
cidence (clinicopathologic study), *578 
treatment of unilateral paralysis agitans by 
section of lateral pyramidal tract, *950 


and Psycho- 


ence- 
de- 
in- 


Quinine, inversion of fields for color associated 
with quinine amblyopia, 898 


Rabiner, A. M.: Spastic pseudosclerosis (dis- 
seminated encephalomyelopathy ; corticopal- 
lidospinal degeneration) ; familial and non- 
familial incidence (clinicopathologic study), 
*578 

Urinary incontinence of cerebral origin, 452 


Radiations: See Roentgen Rays 

Radiculoneuritis: See Nerves, roots 

Rankin, J. H.: Prevention of dislocations and 
fractures in metrazol convulsions, *362 


Ray, B. S.: Experimental studies on headache: 
further analysis of histamine headache and 
its pain pathways, *701 
Primary melanotic tumors of meninges; re- 
semblance to meningiomas; report of 2 
eases in which operation was _ performed, 
*104 
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Raynaud's Disease, affective 
temperature, 659 

Reback, S.: Familial paroxysmal choreoathe- 
tosis; preliminary report on hitherto un- 
described clinical syndrome, *841 

Recklinghausen’s Disease: See Neurofibroma- 


states and skin 


tosis 
Red Nucleus: See Brain, pathology 
Reflex: See also Automatism 


Adie’s syndrome, 659 

Babinski sign; influence of exertion and of 
locomotion on plantar reflex in normal and 
in mentally defective persons, 1150 

defective closure of neural tube; case of in- 
volvement of central olfactory, trigeminal 
mesencephalic, visual reflex, auditory and 
cerebellar systems, *636 

development of behavior in fetal sheep, 189 

grasping and sucking, 887 

grasping; hypoglycemic shock and _grasp- 
reflex; effect of insulin shock on bulbo- 
capnine catalepsy in monkeys, 652 

innervation complex of lid and jaw, *1271 

jacksonian seizures of reflex origin, *140 

new trigeminal reflex (trigeminotympanic re- 
flex) based on self observation, 190 

pupillography; its significance in 
neurology, 227 

relation of age to motor impairment in man 
and in subhuman primates, *377 

studies in physiology of embryonic nervous 
system; experimental evidence on contro- 
versy over reflex theory in development, 
88 


1 

Reider, N.: Neuropsychiatric complications fol- 
lowing severe loss of blood, *1069 

Repetition, repetitive core of neurosis, 1349 

Respiration, clinical study of hypnotics; effect 
on gross sleep movements, length of sleep, 
blood pressure, respiratory rate and pulse 
rate, 1120 

Respiratory Tract, encephalitis after infection 
of upper respiratory tract, *547 

Retina, tuberous cerebral sclerosis with ‘‘pha- 
koma retinae” of van der Hoeve; report of 
3 cases, 899 

Rheinberger, M.: Resorption of intracranial 
gumma under electroencephalographic con- 
trol, *879 

Rheingold, J. C.: Integration of autonomic 
nervous system in schizophrenia; day by 
day study of schizophrenic patient, 203 

Riboflavin: See Vitamins, B 

Richter, R. B.: Chronic encephalitis; path- 
ologic report of case with protracted som- 
nolence, *848 

Rivers, T. D.: Effect of vitamin B:, sucrose 
and sorbitol on certain complications of 
insulin hypoglycemia; clinical report, 910 

Roback, H. N.: Subarachnoid and intracranial 
hemorrhages due to metrazol, *627 

Robinson, L. J.: Cerebral dysrhythmias in 
relatives of epileptic persons, *1109 

Rocky Mountain Spotted Fever, cerebral changes 
in, *1290 

Roentgen Rays, Therapy: See under names of 
organs, regions and diseases, as_ Brain, 
tumors; etc. 

Rolandic Area: 

Romano, J.: 
*1230 

Partial thenar atrophy, *1224 

Roofe, P. G.: Innervation of annulus fibrosus 
and posterior longitudinal ligament; fourth 
and fifth lumbar level, *100 

Rorschach Test: See Mental Tests 


clinical 


See under Brain 
Alcoholic cerebellar degeneration, 


Rose, A. S.: Treatment of trigeminal neuralgia 
with vitamin B: (thiamine hydrochloride), 
*1307 

Rosett, J.: Method of replacing nerve fibers 


with fused gold, *442 
Rotman, D. B.: Alcohol and automobile driver ; 
problem as viewed by psychiatrist, 210 
Rubinstein, H. S.: Defective closure of neural 
tube; case of involvement of central olfac- 
tory, trigeminal mesencephalic, visual re- 
flex, auditory and cerebellar systems, *636 


| 
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Salicyl! Compounds, codeine, acetylsalicylic acid 
and acetophenetidin; migraine headache; 
effect of various agents, *936 


Salon, D.: Spontaneous subarachnoid hemor- 
rhage, 919 
Sarcoma: See also Cancer; Tumors; etc. 


multiple meningioma with sarcomatous tran- 
sition in 1 nodule, 1122 
Scarff, J. E.: Primary cortical centers for 
movements of upper and lower limbs in 
man; observations based on electrical stim- 
ulation, *243 
Scharrer, E.: Vascularization and _ vulner- 
ability of cornu ammonis in opossum, *483 
Schilder, P.: Impulsions; specific disorder of 
behavior of children, *990 
a phenomena during nitrogen inhalation, 
*1009 


Schilder-Flatau’s Disease: 
periaxialis diffusa 
Schirmer-Sturge-Weber Syndrome: 

oma; Epilepsy 
Schizophrenia: See Dementia Praecox 
Schools, intellectual frustration; behavior dif- 
ficulties in superior children, 912 
Schumacher, G. A.: Experimental studies on 
headache; further analysis of histamine 
headache and its pain pathways, *701 
Sciatica and intervertebral disk, 1131 
Sclerosis, amyotrophic lateral; recovery in 2 
cases treated with tocopherol (vitamin E), 
470 
cases of encephalitis in which multiple scle- 
rosis developed, *557 
multiple, treatment with nicotinic acid and 
vitamin 666 
multiple, trigeminal neuralgia in, 894 
primary lateral sclerosis of South India; 
lathyrism without Lathyrus, 1130 
tuberous cerebral sclerosis with ‘“‘phakoma 
retinae” of van der Hoeve; report of 3 
cases, 899 
Scott, M.: Decerebrate tonic extensor convul- 
sions as sign of occlusion of basilar artery ; 
report of case with autopsy, *1102 
Prolonged stupor produced by subdural hy- 
groma ; relief by trephine and drainage, 444 
Semelaigne-Debré Syndrome: See Muscles, ab- 
normalities 
Semicircular Canals: See Ear, internal 
Semrad, E. V.: Total push treatment of chronic 
schizophrenia at Metropolitan State Hos- 
pital; preliminary report, 232 
Senility: See Old Age 
Sensation and Sensations: 
sensory ; Pain; etc. 
dermoid tumor in foramen magnum with 
astereognosis and dissociated sensory loss, 
*162 
Sex, anatomic changes secondary to temporal 
lobectomy, 1142 
murderers and sexual psychopathic offenders ; 
psychiatric aspects of new procedures in 
state of Michigan, 920 
perversion; sex hormone studies 
homosexuality, 1333 
Precocious Development: 
lescence 
sexual psychopathic patient as _ psychiatric 
problem, 923 
Sharp, A. A.: Alcohol and automobile driver ; 
problem as viewed by psychologist, 210 
Shaskan, D.: Myeloradiculoneuritis with cell- 
protein dissociation, *599 
Shelden, C. H.: Tuinors of cervical portion of 
spinal cord, *1 
Showstack, N.: Results of treatment of epilepsy 
at Grafton State Hospital, 234 
Simmonds’ Disease: See under Pituitary Body 
Singer, H. D., death of, 646 
Sinuses, Nasal; neurologic complications of in- 
fections of temporal bone and paranasal 
sinuses, 1327 
Siris, J.: Resorption of intracranial gumma 
under electroencephalographic control, *879 
Skiing: See Athletics 
Skin: See also Sensation and Sensations 
affective states and skin temperature, 659 


See Encephalitis 
See Angi- 


See also Nerves, 


in male 


See under Ado- 


1369 


Skull: See Cranium 
Sleep, chronic encephalitis; pathologic report 
of case with protracted somnolence, *848 
clinical study of hypnotics; effect on gross 
sleep movements, length of sleep, blood 
eee, respiratory rate and pulse rate, 


Smallpox, vaccination; postvaccinal encephalo- 
myelitis, 1125 
Societies, American Board of Neurological Sur- 
gery, examination, 183 
American Board of Psychiatry and Neurology, 
Inc., certification by, 182 
American College of Physicians, annual ses- 
sion, 647 
Massachusetts Society for Research in Psy- 
chiatry, meeting, 647 


Southern Psychiatric Association, meeting, 
647 


Society TRANSACTIONS: 
Boston Society of Neurology and Psychiatry, 
689 
Boston Society of Psychiatry and Neurology, 
230, 1148 
Chicago Neurological Society, 668, 1142 


Illinois Psychiatric Society, 200, 463, 903, 
1137 

Michigan Society of Neurology and Psychi- 
atry, 919 


New York Academy of Medicine, Section of 
Neurology and Psychiatry, and New York 
Neurological Society, 217, 469, 1344 

New York Neurological Society, 450 

Philadelphia Neurological Society, 444, 682 

Philadelphia Psychiatric Society, 908 


Sodium benzoate and caffeine; migraine head- 
ache ; effect of various agents, *931 

Somnolence: See Sleep ; 

Sorbitol, effect of vitamin B:, sucrose and 
sorbitol on certain complications of insulin 
hypoglycemia; clinical report, 910 


Spasm: See Chorea; Convulsions; Epilepsy ; 
etc. 

Speech, ontogenic development of centers of, 
1118 

Spiegel, E. A.: Changes in permeability in 


brain induced by metrazol and insulin con- 
vulsions, 446 
Spiegel-Adolf, M.: Changes in permeability in 
brain induced by metrazol and insulin con- 
vulsions, 446 
Spielmeyer-Vogt Disease: See Idiocy 
Spina Bifida, “‘spinal dysraphism’”’; spina bifida 
and myelodysplasia, *792 
Spinal Canal Roentgenography : 
der Spine 
myelographic diagnosis of 
tumors of spinal cord, 1148 
Spinal Cord: See also Meninges; Nervous Sys- 
tem ; Pyramidal Tract; etc. 
adhesive spinal arachnoiditis as cause of in- 
tramedullary cavitation; comparison with 
syringomyelia, *409 
central nervous system in congenital absence 
of 1 leg, 1123 
certain phylogenetic anatomic relations of 
localizing significance for mammalian cen- 
tral nervous system, 1113 
combined degeneration in pernicious anemia; 
results of 7 years’ experience with parental 
liver therapy, 663 
descending pathways from hypothalamus to 
medulla and spinal cord; observations on 
blood pressure and bladder responses, 652 
familial progressive spinal muscular atrophy ; 
report of case, 674 
gastric crisis of tabes dorsalis; treatment by 
anterior chordotomy in 8 cases, 1336 
intramedullary course of upper 5 cervical 
dorsal root fibers in rabbit, 186 
myelographic diagnosis of intramedullary 
tumors of, 1148 
possibility of differential section of spino- 
thalamic tract, 1335 
regional volumetric study of gray and white 
matter of human prenatal spinal cord, 187 


See also un- 


intramedullary 
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Spinal Cord 


Continued 

‘spinal dysraphism’’; spina bifida and myelo- 
dysplasia, *792 

spinal epidural infections; 
pathologic considerations, 476 

tumor at foramen magnum; 2 cases, 663 

tumors of cervical portion, *1 

ventral horn cells and polydactyly in mice, 
184 


surgical and 


Spinal Fluid: See 
Spinal Puncture: 


Cerebrospinal Fluid 
See Cerebrospinal Fluid 


Spine: See also Atlas and Axis 
force required to crush vertebrae; its prob 
able mechanical relation to postmetrazol 


fracture, 687 
innervation of annulus fibrosus and posterior 


longitudinal ligament; fourth and _ fifth 
lumbar level, *100 
intervertebral disk and sciatica, 1131 
intervertebral disks, acute infectious lesions 


of, 1129 
intraspinal protrusion of intervertebral disks, 
342 
iodized oil myelography: use in 
rupture of intervertebral disk 
canal, 1342 
neurologic picture of 
pulposus in lower 
339 
pathology of intervertebral disk, 
prevention of dislocations and 
metrazol convulsions, *362 
Spinothalamic Tract: See Spinal Cord 
Spleen, anatomicoclinical study of striocere 
bellar syndrome with bradykinesis and 
cholesterosis of spleen and choroid plexus, 
656 
Spongioblastoma polare, *1253 
Sports: See Athletics 
Stains and Staining, element of optical 
in appearance of preservation of 


diagnosis of 
into spinal 


nucleus 
region, 


herniations of 
part of lumbar 
1340 
fractures in 


illusion 
axis 


cylinders in certain lesions of central net 
vous system, *1312 


origin of perineural fibroblastoma, 1121 
Starvation, neuronophagia in brain of mouse as 


result of inanition and in normal aging 
process, 649 
Status Epilepticus: See under Epilepsy 


Sternlieb, R Insulin therapy of schizophrenia 
in Elgin State Hospital with reference to 
relapses and failures, 200 


Stevenson, L. D. Myeloradiculoneuritis with 
cell-protein dissociation, *599 
Stone, T. T.: Psychiatric problems in clinic 
for convulsive disorders, 903 
Stotler, W. Connections of red nucleus, 
*776 
Cortical softening with atrophy of internal 
capsule and dorsal thalamus; connections 
of ventral lateral nucleus of thalamus, 
*977 


Strauss, H Jacksonian seizures of reflex 


origin, *140 


Stuck, R. M.: Pneumocephalus, *1095 
Stupor, prolonged, produced by subdural hy- 
groma; relief by trephine and drainage, 


444 
Sturge-Weber Disease: See Angioma ; 
Subarachnoid Space: See Meninges 
Subdural Spaces: See Meninges 
Substantia Nigra: See under Brain 
effect of vitamin B:, sucrose 
bitol on certain complications of 


Epilepsy 


and sor- 
insulin 


Sucrose, 


hypoglycemia; clinical report, 910 
Sugar in Blood: See Blood sugar 
in Cerebrospinal Fluid: See under Cerebro- 


spinal Fluid 

Sulfanilamide and Sulfanilamide Derivatives, 
Therapy: See under names of diseases - 

Superstition, superstitious self protection in 
psychopathology, *351 

Suprarenal Preparations: See 
arations 

Suprarenals: See Adrenals 

Sutherland, A. M.: Experimental studies on 
headache: further analysis of mechanism 
of headache in migraine, hypertension and 
fever, *929 


Adrenal Prep- 
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Sweet, W. H.: Spontaneous cerebral ventricu- 
lostium, *532 
Sympathectomy: See Extremities, blood supply 
Syphilis: See also under names of organs and 
regions 
congenital, clinical study of 
nervous system in, 1329 
origin and significance of binucleate Purkinje 
cells in man, 1113 
quartan malaria in treatment of neurosyphilis, 
35 


involvement of 


therapeutic quartan malaria in therapy of 
neurosyphilis among Negroes, 1134 

Syringomyelia, adhesive spinal arachnoiditis as 

cause of 


intramedullary cavitation; com- 
parison with syringomyelia, *409 
neurologic significance of platybasia, *1184 


Tabes Dorsalis, gastric crisis of; treatment by 
anterior chordotomy in 8 1336 
tumors of brain which dementia 
paralytica or tabes, 194 


cases, 
simulate 


Tannenberg, J.: Advantages and danger of 
combined anoxic and insulin shock; report 


of animal experiments with possible method 

of treatment for schizophrenia, *811 

Tarlov, I. M.: Relation of intracranial 
and symptomatic epilepsy, *300 

Sensory and motor roots of glossopharyngeal 


tumors 


nerve and vagus-spinal accessory complex, 
*1018 
Taste, origin and development of taste organs 


in salamanders observed in iy 
649 
Teeth, anodontia in 
Teitelbaum, H. A.: 
cell protein 


ing condition, 


mongolism, 901 
Myeloradiculoneuritis 
dissociation, *599 
‘elencephalon: See under Brain 
‘emporal Bone, neurologic complications of in- 
fections of temporal bone and paranasal 
sinuses, 1327 
‘eratoma of pineal 
port, *153 
Testicles, treatment of 
with gonadotropic 
mares’ serum (gonadogen), 199 
Testosterone: See Androgens 
Thalamus, atrophy in case of acquired hemiple- 
gia associated with diffuse porencephaly 
and sclerosis of left cerebral hemisphere, 
1117 
cortical softening with atrophy of internal 
capsule and dorsal thalamus: connections 
of ventral lateral nucleus of thalamus, 
*977 


with 


body; clinicopathologie re- 


male 
pregnant 


hypogenitalism in 
principle of 


cyst of pulvinar of thalamus: report of case 
with obstructive internal hydrocephalus and 
diabetes mellitus of intermittent severity, 
*1086 

projection of anterior nuclei of 
interhemispheric cortex, 650 

vascular changes in thalamic 


thalamus to 


nuclei under- 


going retrograde degeneration, *1237 
Thiamine: See Vitamins, B 
Thiocyanates, toxic psychosis due to report of 
ease, 910 
Thomsen’s Disease: See Myotonia congenita 
Thorium Dioxide: See also Brain, tumors 


use of colloidal thorium dioxide in diagnosis 
of expanding cystic intracranial lesions, 
922 


Thorner, M. W.: 
(Landry’s 
study, *17 

Intellectual frustration; behavior 
in superior children, 912 

Thrombosis, decerebrate tonic extensor convul- 
sions as sign of occlusion of basilar artery; 
report of case with autopsy, *1102 

Thymus and myasthenia gravis, 653 

Thyroid, generalized muscular hypertrophy of 


Acute 
paralysis) ; 


ascending paralysis 
clinicopathologic 


difficulties 


infant and congenital hypothyroidism (De- 
bré-Semelaigne syndrome), 897 
regulation of thyrotropic function by thy- 


roxine after pituitary stalk section, 886 
promoting effects of 
1132 


relation between growth 
pituitary and thyroid hormone, 


|; 
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Thyroid—Continued 
role of pituitary stalk in regulation of an- 
terior pituitary with reference to thyro- 
tropic hormone, 196 
Thyroxine, regulation of thyrotropic function 


by thyroxine after pituitary stalk section, 
886 
Tic Douloureux: See Neuralgia, trigeminal 
Tillotson, K. J.: Frontal lobotomy in 2 pa- 
tients with agitated depression; therapeutic 
evaluation and further reference to func- 
tion of frontal lobes, 236 
Resuits of total push method at McLean Hos- 
pital, 231 
Tissue: See also Cells 
differentiation between neuroglia and connec- 
tive tissue sheath in cockroach (Periplaneta 
americana), 184 
Staining: See Stains and 
Tocopherol: See Vitamins, E 
‘Tongue, sensory innervation of spinal accessory 
and tongue musculature in rabbit, 186 
Torsion Spasm: See under Dystonia 
Touch, dermoid tumor in foramen magnum with 
astereognosis and dissociated sensory loss, 
*162 
monoplegia of fingers and tactile agnosia, 893 


Staining 


Trauma: See Brain, injuries; Cranium, in- 
juries; Head, injuries; Parkinsonism; etc. 
Traut, E. F.: Chronic encephalitis; pathologic 


report of case with protracted somnolence, 


*848 
Tremor: See also Paralysis agitans; Parkin- 
sonism 
postencephalitic, surgical procedure, with 
notes on physiology of premotor fibers, 455 


Tryparsamide, untoward reactions of, 113: 
Tsang, Y.-C.: Vascular changes in thalamic 
nuclei undergoing retrograde degeneration, 
237 
Tuberculosis : 
gans, regions 
Body; ete. 
Tumors: See also Adenoma ; 
eytoma; Cancer; Glioma; 
Medulloblastoma; Meningioma; Phakoma ; 
Pinealoma; Sarcoma; Teratoma; etc.; and 
under names of organs and regions, as 
Adrenals ; Brain ; Cranium ; Meninges ; 
Pituitary Body; Spinal Cord; ete. 
dermoid, in foramen magnum with astereog- 
nosis and dissociated sensory loss, *162 
metastases; anatomic and pathogenic study 
of metastatic cerebral tumors, 656 
Turner, O.: Bilateral acoustic neurofibromas ; 


See under names of various or- 
and diseases, as Pituitary 


Angioma; Astro- 
Hemangioma ; 


further clinical and pathologic data on 
hereditary deafness and Recklinghausen’s 


disease, *76 


Unconscious: 
Universities, 


See Psychoanalysis 


epilepsy among college students, 


660 
Uremia, prolonged coma and cerebral metab- 
olism, *1098 
Urination, incontinence of cerebral origin, 452 
Urine See also Urination 
androgen excretion in urine in various neu- 
ropsychiatric conditions; preliminary re- 
port, 689 
chlorides; chloride excretion in hypopitui- 
tarism with reference to adrenocortical 
function, 895 


phenylpyruvie acid; cerebral metabolism in 
mongolian idiocy and phenylpyruvic oligo- 
phrenia, *1213 


phenylpyruvic acid; genetics of phenylpyruvic 
oligophrenia, 1126 
Uterus, psychiatric 
menopause and 
1127 


comparison of artificial 
effects of hysterectomy, 


Vaccination: See Smallpox, vaccination 
Encephalitis Following: See under Encepha- 
litis 
Van Wagenen, W. P.: Surgical division of com- 
missural pathways in corpus callosum; re- 
lation to spread of epileptic attack, *740 


VOLUME 44 1371 
Variola: See Smallpox 
Vasomotor System: See also Arteries; Capil- 


laries; Veins 
surgical intervention on sympathetic nervous 
system for peripheral vascular disease, 1332 


vascular changes affecting transmission of 
nervous impulses, 1120 
Veins: See also Thrombosis ; Vasomotor System ; 


etc. 
Pressure in: See Blood pressure 
rolandic, clinical syndrome of occlusion of, 
5¢ 
Ventriculography: See Brain, roentgenography 
Verhaart, W. J. C.: Unclassified degenerative 
disease of central nervous system, *1262 
Vertebrae: See Spine 


Vestibular Apparatus: See Ear, internal; 
Equilibrium 

Nuclei: See Medulla Oblongata 

Vidal, F.: Pallidohypothalamic tract, or X 


bundle of Meynert, in rhesus monkey, *1219 
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